In  a  PHASE-CAMERA-MKROSCOPE 


UNITRON'S  Phose-CamerQ-Microscop#  Model  BU>13 
a$  described  including  binoculor  body;  8  phase  ob- 
iectives  10X,  20X,  40X,  100X  oil,  in  both  bright  and 
dark  contrast;  paired  visual  eyepieces  R5X,  P10X, 
KelSX;  focusing  telescope;  four  photographic  eye* 
pieces  10X,  15X,  20X,  Micrometer;  phase  condenser; 
filters;  polarizing  accessories;  special  glassware,  etc. 


Monocular  Model  U*13 


$1580 
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*  204.206  MILK  STREET  .  BOSTON  9,  MASSACHUSETTS 

I  Please  rush  UNITRON's  Microscope  Catalog  18F 


THE  TREND  IS  TO  UNITRON 


Nome _ 

Company. 
Address _ 

City_ _ 


Focusoblo 
Turrot  Condonior 


y  CONVENIENCE 
y  VERSATILITY 
y  ECONOMY 


UNITRON'S  unique  Phase-Camera-Microscope  will  as  ore 
you  a  CONVENIENCE  of  operotion  impossible  to  duplic  ate 
with  a  conventional  microscope  stand.  For  example,  a 
specimen  consisting  of  a  tissue  culture  or  aqueous  solution 
may  be  examined  in  the  very  petri  dish  in  which  it  has  been 
prepared.  Merely  place  the  dish  on  the  microscope  stoge; 
examine  the  contents  visually,  project  the  image  on  the 
viewing  screen,  or  photograph  —  all  in  rapid  sequence 
and  at  magnifications  up  to  2000X.  With  the  inverted 
design,  there  is  no  need  to  contend  with  slipping  cover 
glasses  or  evaporoting  fluids.  Using  the  phase  optics, 
you  dispense  with  messy  chemicol  staining.  Aided  by  the 
self-contained  illumination  system  and  built-in  cameras,  you 
eliminate  troublesome  problems  of  alignment  and  vibration. 
UNITRON'S  Phase-Camera-Microscope,optically  equipped 
for  Bright  and  Dark  Phase  Contrast,  bright  and  dark  field, 
and  polarized  light,  offers  the  microscopist  a  working  tool 
of  unmatched  VERSATILITY.  The  overhead  turret  phase 
condenser  is  centerable,  divisible,  and  provides  long 
working  distances  sufficient  even  for  micro-manipulation. 
Provision  is  included  for  four  different  cameras  —  314'' 
X  414",  35mm.,  Polaroid,  and  motion  picture.  Available  at 
extra  cost  ore  macro  accessories  for  magnifications  as 
low  as  5X  and  accessories  for  opaque  specimens.  This 
UNITRON  model  meets  not  only  your  urgent  needs  of 
today  —  its  versatility  is  your  assurance  of  continued 
usefulness  in  the  future. 

UNITRON'S  Phase-Camera-Microscope  is  the  ideal  all¬ 
purpose  instrument  for  visual  examination,  viewing,  and 
photo-recording.  Completely  equipped  with  an  impressive 
array  of  optics,  its  cost  is  actually  lower  than  that  of  a 
conventional  phase  stand,  camera  and  illuminator  —  true 
ECONOMY  for  any  laboratory. 
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8  Phase  Contrast  Objectives 
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THE  RONALD  PRESS  COMPANY  announces . . . 


The  MAMMALS  of 
rVORTH  AMERICA 


1  lie  first  publication  of  its  kind  since  Karl  von  Linne’s 
Sy sterna  Naturae  (1758)  and  Spencer  Fullerton 
Baird’s  Mammals  of  North  America  (1858),  this 
monumental  work  is  a  comprehensive  manual  on  the 
3,800  named  kinds  of  North  American  mammals. 
Orders  and  sub-groups  are  arranged  in  evolutionary 
sequence  and  a  series  of  500  maps  shows  the  geo¬ 
graphical  distributions  of  mammals. 

For  each  subspecies  there  is  a  citation  to  the  original 
description,  to  first  usage  of  the  current  name  com¬ 
bination,  to  primary  synonyms,  and  also  a  list  of 
marginal  record  stations  of  occurrence. 

There  are  diagnoses  for  all  taxonomic  categories  above 
subspecies,  keys  to  species  identification,  and  concise 
statements  on  habits.  An  indispensable  reference 
source  for  zoologists,  botanists,  entomologists,  epi¬ 
demiologists,  parasitologists — all  whose  interest  touch 
upon  the  native  free-living  mammals.  February  1. 


186  drawings  of  typical  mammals  *  538  skull  drawings 

500  maps  showing  geographical  distributions  and  marginal 
records  of  occurrence  *  1,373  pages 

2  volumes,  buckram  bound;  $35.00 

Illustrated  brochure  sent  on  request 


The  ORCHIDS 

A  Scientific  Survey 

Edited  by 

CARL  L  WITHNER 

Brooklyn  College 

—with  15  Contributors 

February  13,  A  complete  synthesis,  international  in 
scope,  of  present  knowledge  about  the  Orchidaceae, 
by  well-know  authorities.  In  addition  to  comprehen¬ 
sive  coverage  of  the  structure  and  classification  of  the 
orchid  and  material  on  the  history  of  orchid  apprecia¬ 
tion,  there  are  full  accounts  of  orchid  physiology,  or¬ 
chid  hybridization  and  genetics,  and  orchid  pests  and 
diseases.  Valuable  reference  material  includes  an 
extensive  list  of  chromosome  numbers,  a  key  to  the 
tribes  and  subtribes,  a  listing  of  the  various  inter¬ 
generic  hybrids  with  dates,  a  compilation  of  important 
seedling  culture  media,  and  lineographs  of  orchid 
flowers  and  growth  habits.  Extensive  chapter  bibliog¬ 
raphies  thoroughly  cover  the  scattered  and  volumin¬ 
ous  literature.  A  volume  in  the  Chronica  Botanica 
New  Series  of  Plant  Science  Books.  144  ills.  $14.00 

DEVELOPMENTAL 

CYTOLOGY 

Edited  by 

DOROTHEA  RUDNICK 

Albertus  Magnus  College  and  Yale  University 

—with  10  Contributors 

February  13,  The  report  of  the  Sixteenth  Symposium 
of  the  Society  for  the  Study  of  Development  and 
Growth,  In  this  new  book,  leading  scientists  of  inter¬ 
national  repute  survey  recent  progress  in  the  under¬ 
standing  of  cellular  structure  and  function,  particul¬ 
arly  in  relation  to  differentiation  processes  and  their 
genetic  control.  Based  primarily  on  original  research, 
these  reports  discuss  cells  of  widely  differing  origin: 
protozoa,  fern  prothallia,  seed  plants,  insects,  verte¬ 
brates,  in  vitro  and  in  vivo,  normal  and  neo-plastic. 
The  book  describes  new  techniques  in  light  micro¬ 
scopy,  electron  microscopy,  cell  culture,  biochemical 
cytology,  and  immunology  which  have  been  used 
skillfully  in  conjunction  with  classical  methods. 
Summarizes  advances  in  a  number  of  fields  concerned 
with  the  relation  of  structure  and  function  within  the 
cell.  38  ills.,  tables.  $7.00 


THE  RONALD  PRESS  COMPANY  is  E.  26»h  Street,  New  York  10 
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New  and  recent  Wiley  books  for  study  and  reference 

THE  GENETIC  BASIS  OF  SELECTION 

By  I.  Michael  Lerner,  University  of  California,  Berkeley.  populations  and  treats  in  detail  the  intraspecific  le\el  of 

Designed  for  the  reader  who  has  a  thorough  knowledge  of  biological  organization.  Examples  are  devoted  to  ex  peri- 

modern  genetics  but  lacks  an  extensive  background  in  mathe-  mental  data  on  the  domestic  fowl.  Greater  empha  is  is 

matics  and  statistics,  this  is  the  first  book  devoted  entirely  placed  on  artificial  rather  than  natural  selection.  9.58. 

to  selection.  It  discusses  diploid  sexually  reproducing  298  pages.  Ulus.  $8.00. 

PHYSIOLOGY  OF  FUNGI 


m 


logy  of  growth  and  respiration;  metabolic  products  of  fungi 
and  actinomycetes;  the  current  status  of  knowledge  of  the 
theory  of  fungicidal  action  and  of  reproduction  and  spore 
germination  in  the  fungi;  and  the  application  of  fungi  to 
the  solution  of  biochemical  problems.  19.58.  .524  pages. 
Ulus.  $9.7$. 

PRINCIPLES  OF  BIOLOGICAL  MICROTECHNIQUE 

A  Study  of  Fixation  and  Dyeing 

By  John  R.  Baker,  University  of  Oxford.  This  modern  contributions  to  the  theory  of  fixations  and  dyeing  as  well  as 

survey  exposes  the  gap  that  exists  in  current  knowledge  observations  never  before  published.  Complete  ex- 

and  ties  together  the  information  that  is  positively  known  .  i  i  i 

about  the  subject.  It  also  relates  the  research  possibilities  periments  in  the  appendix  illustrate  the  principles  outlined 

in  the  field  of  microtechnique.  The  author  includes  new  in  the  text.  19$8.  337  pages.  Ulus.  $7.30. 

CHOLESTEROL 

By  David  Kritchevsky,  The  Wistar  Institute  and  The  source  of  information  on  the  biological  function  and 

University  of  Pennsylvania.  Gathering  together  pertinent  significance  of  cholesterol.  It  covers  cholesterol  chemistry, 

material  which  has  fcieen  dispersed  throughout  the  chemical  biochemistry,  and  physiology.  1938.  291  pages.  Ulus. 

and  medical  literature,  this  book  provides  a  centralized  $9.73. 

BIOCHEMICAL  PREPARATIONS,  Volume  VI 

Editor-in-Chief:  Carl  S.  Vestling,  University  of  Illinois.  isolation  or  synthesis  of  research  biochemicals,  and  include 

This  volume,  like  the  others  in  this  series,  is  distinguished  full  characterization  data.  The  preparations  included  can 

by  the  soundly  tested  procedures  that  it  offers  to  researchers.  be  accomplished  with  easily  available  materials.  1938.  105 

Described  in  great  detail,  these  procedures  lead  to  the  pages.  $3.23. 

PLANNING  OF  EXPERIMENTS 

By  D.  R.  Cox,  University  of  London.  An  elementary  but 
thorough  presentation  of  the  fundamental  ideas  of  modern 
work  on  the  statistical  aspects  of  experimental  design.  One 
of  the  Wiley  Publications  in  Statistics,  Walter  A.  Shewhart 
and  S.  S.  Wilks,  Editors.  1938.  308  pages.  Ulus.  $7.30. 

THE  ECOLOGY  OF  INVASIONS  BY 
ANIMALS  AND  PLANTS 

By  Charles  S.  Elton,  Oxford  University.  Discusses  the 
invasion  of  continents,  islands,  and  seas  by  plants  and  ani¬ 
mals  and  their  microscopic  parasites.  1938.  181  pages. 

Ulus.  $3.23. 

Send  for  examination  copies.  n 

JOHN  WILEY  &  SONS,  Inc.  440  Fourth  Avenue,  New  York  16,  N.  Y.  i 

A-i-B-s  BULLETix — /aiiuar}’  1959  ^ 

i-'J 


rj 


CHEMICAL  TRANSFORMATIONS 
BY  MICROORGANISMS 

By  Frank  H.  Stodola,  Agricultural  Research  Service.  Based 
on  the  second  series  of  E.  R.  Squibb  Lectures  on  Chemistry 
of  Microbial  Products  at  the  Institute  of  Microbiology, 
Rutgers  University,  this  work  treats  the  chemical  composi¬ 
tion  of  microorganisms,  the  organic  type  of  reactions  they 
carry  out,  and  their  synthetic  pow'ers.  1938.  134  pages. 
$4.23. 

BIOLOGICAL  LABORATORY  DATA 

By  L.  J.  Hale,  University  of  Edinburgh.  One  of  the 
Methuen  Monographs  on  Biological  Subjects.  1938.  132 
pages.  $2.73. 


By  Vincent  W.  CtKhrane,  W'esleyan  University.  The  first 
modern  treatment  of  the  subject  which  is  both  inclusive 
and  critical,  this  btxik  treats  the  fungi  on  a  comparative 
basis  with  other  organisms  and  applies  general  biological 
concepts  to  the  group.  Analytical  rather  than  descriptive, 
it  summarizes;  the  most  recent  information  on  the  physio- 
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AO  Spencer  Picture-in-a-minute  Photomicrography 


Here,  the  No.  682G  Camera  is  being  used  with  the 
AO  Spencer  Series  4  Microstar ...  an  ideal  combina¬ 
tion.  The  built-in  base  illuminator  provides  convenient 
Koehler-type  illumination.  You  select  specimen  area 
and  do  all  preliminary  focusing  through  binocular  por¬ 
tion  of  trinocular  body  . . .  focus  critically  with  the  tele¬ 
scopic  eyepiece. 

The  sturdy  vertical  pillar,  the  easily  adjustable  camera 
support,  the  camera  back  and  the  Microstar  all  combine 
to  provide  a  compact  unit.  Perfect  alignment  and  rigidi¬ 
ty  is  assured  . . .  successful  photomicrography  becomes 
a  "snap". 

Try  it  and  see  for  yourself.  Your  AO  Representative 
will  be  happy  to  arrange  a  demonstration  for  you. 


When  you  use  the  AO  Spencer  Photomicrographic 
Camera  equipped  with  the  Polaroid®  Land  Camera 
back,  permanent  photographs  are  ready  for  your  files 
in  just  60  seconds.  A  coupled  visual  and  photographic 
system  lets  you  shoot  what  you  see  .  . .  quickly  and 
effortlessly.  And  with  the  Polaroid  back  possible  errors 
in  exposure,  illumination  or  focus  can  be  corrected 
immediately. 

In  addition  to  the  Polaroid  Land  camera  back,  you  have 
a  choice  of  4  other  readily  interchangeable  camera  backs; 
4'x5''  fixed  back;  4" X  5'  Graflok  back;  35mm  back 
and  Bantam  back  (roll  film).  You  choose  the  camera 
back  and  film  best  suited  to  your  specific  require¬ 
ments. 
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mm  American  Oplical 
Company 

SPENCER  ^  » 

Dept.  Ml 97 

□  Please  send  me  Brochure  SB682  describing  the  entire  line  of 
AO  Spencer  Photomicrographic  Cameras. 

D  Please  send  me  Brochure  SB124  describing  the  new  Microstars 

INSTIUMINT  DIVISION.  iUFrAlO  IS,  NIW  YOtK 

City  Zone _ State 

Coming  February  1 — 


An  entirely  new  text  with  special  appeal  in  its  organization 
— its  style — its  illustrations: 

INTRODUCTION  TO  ZOOLOGY 

HAROLD  W.  MANTER  and  DWIGHT  D.  MILLER 

University  of  Nebraska 

With  its  well-ordered  arrangement  of  information,  clarity  of  style  and  format, 
and  excellent  illustrations  (most  of  the  clear,  labelled  drawings  are  original  — 
most  of  the  photographs  are  of  animals  in  their  natural  habitats),  this  new  book  is 
certain  to  take  its  place  among  leading  texts  in  the  field.  Introduction  to 
Zoology  is  a  thoroughly  authoritative  text,  and  one  which  beginning  students 
will  find  both  provocative  and  compelling. 

Using  the  animal  kingdom  as  the  basic  framework,  the  book  introduces  princi¬ 
ples,  history,  applications,  and  points  of  general  interest  with  the  appropriate 
animal  group.  Introductory  chapters  deal  with  cells,  protoplasm,  metabolism,  and 
classification,  while  genetics,  evolution,  ecology,  and  conservation  are  taken  up 
toward  the  end  of  the  book.  Detailed  morphology  is  kept  at  a  minimum  in  order  to 
allow  more  space  for  general  information  and  the  natural  history  of  animals.  The 
appendix  includes  an  outline  of  animal  classification  and  an  extensive  glossary, 
including  pronunciations.  References. 

658  pages  +  index  $7.50 


HARPER  &  BROTHERS  •  49  East  33d  Street  •  New  York  16 
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NATIONAL’S  PLANT  GROWTH  CHAMBERS 

Engineered  to  guarantee  a  controlled  micro¬ 
climate  for  experimental  plant  research  in 
the  fields  of  plant  pathology,  horticulture, 
agronomy.  The  several  units  currently  in 
actual  use  have  proved  their  efficiency  and 
dependability  in  research  operation.  The 
basic  unit  can  be  engineered  to  meet  your 
specific  requirements— literally,  custom- 
built.  National  Plant  Growth  Chambers  are 
serviced  through  franchised  dealers. 
Engineered  and  manufactured  by 

National  Appliance  Company,  Portland,  Ore. 

Eastern  Sales  Representatives 

reeve  angel 

H.  Reeve  Angel  &  Co.  Inc. 

52  Duane  Street,  New  York  7,  N.  Y. 


Write  for  brochure  with  complete  technical  data. 


^*The  McCollum-Pratt  Institute  has  performed  an 

outstanding  service  to  biochemists  in  the 
organization  of  its  annual  symposia  and  in  the  prompt 
publication  of  the  symposium  papers. 

Science. 


THE  McCOLLUM-PRATT 


INSTITUTE  SYMPOSIUM 


The  Chemical  Basis  of  Development 


Edited  by  William  D.  McElroy  and  Bentley  Glass 


For  those  interested  in  the  chemical  aspects  of  growth  and 
development  in  plants,  animals,  and  microorganisms,  this  new 
volume  offers  the  most  recent  developments  in: 


976  PAGES 
185  ILLUSTRATIONS 
AUTHOR  &  SUBJECT 
INDEX 
$15.00 


THE  JOHNS 
HOPKINS  PRESS 

BALTIMORE  18,  MARYUND 


•  The  function  of  nucleic  acids  and  proteins  in 
cellular  and  tissue  differentiation. 

•  Developmental  cvtology. 

•  Cellular  and  tissue  interaction  in  development. 

•  Problems  of  specificitv  with  particular  reference 
to  biochemical  patterns  and  specific  cell  reactions. 

•  Control  mechanisms  in  development,  including 
chemical,  genetic,  hormonal  and  other  control 
processes. 

Books  From  Previous 

McCollum-Pratt  Symposia: 

1956— The  Chemical  Basis  of  Heredit>' 

864  pages — $12.50 

1955— Inorganic  Nitrogen  Metabolism 
740  pages — $10.00 

1954— Amino  Acid  Metabolism 
1064  page.s— $12..50 

1 953— The  Mechanism  of  Enzyme  Action 
836  pages— $11.00 

1952— Phosphorus  Metabolism,  \'olume  II 
946  pages — $11.00 

1951— Phosphorus  Metabolism,  Volume  I 
778  pages — $10.00 
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Schaub-Foley 

Scott-Bailey 


Out^tOKcUfi^  Sccmce 

^041  (I  TVa^pit  ^<n  Tfcxt  Seme^ten^ 

New  5th  Ed/f/on-DIAGNOSTIC  BACTERIOLOGY 

Gives  Y our  Students  a  Practical  Guide  to  the  Best  Lab  T echnique 


By  ISABELLE  G.  SCHAUB, 
A.B.;  M.  KATHLEEN  FOLEY, 
M.A.;  ElVIN  G.  SCOTT,  M.T. 
(ASCP;,  and  W.  ROBERT 
BAILEY,  Ph.D.  Just  Published, 
1958.  Sih  edition,  338  pages, 
51/2"  X  8’/2",  lA  illustrations. 
Price,  S4.75. 


Designed  for  courses  in  “Medical  Bacteriology” 
and  “Medical  Mycology”  in  Schools  of  Medical 
Technology,  this  new  5th  edition  is  an  up-to- 
date  presentation  of  laboratory  techniques 
viewecl  in  the  light  of  present  day  methodology. 
Your  students  will  find  this  text  a  working 
manual  for  developing  laboratory  techniques 
now,  and  a  valuable  reference  after  they  grad¬ 
uate.  Rather  than  presenting  a  variety  of 
technic|ues,  this  book  presents  only  the  best 
technique  for  each  job — as  it  would  be  used  in 


a  working  laboratory.  Accepted  procedures  for 
identifying  enteria  patliogens,  including  entero- 
pathic  E.  coli,  anti-streptolysin  titer,  pleuro¬ 
pneumonia  like  organisms,  listeriosis,  and  anti¬ 
biotic  susceptibility  testing  are  among  the  new 
advances  included  in  this  revision.  This  is  the 
only  book  to  approach  the  problem  of  classifi¬ 
cation  of  the  intestinal  gram-negative  rods  in  a 
simple,  practical  manner.  The  description  of 
colonies  as  media  make  it  an  excellent  “teach¬ 
ing”  text. 


Braungart 


New-LABORATORY  EXERCISES  IN  ANIMAL  BIOLOGY 


By  DALE  C.  BRAUNGART, 
Ph.D,  Associate  P’ofessor  of 
Biology,  The  Catholic  Univer* 
sity  of  America,  Washington, 
D.C.  Ready  next  month.  5th 
edition,  approx.  256  pages, 
73/i"  X  10V2“#  1  illustration. 


Presents  Zoology  Exercises  Simply 

Correlated  with  Braungart  and  Buddcke’s  IN¬ 
TRODUCTION  TO  ANIMAL  BIOLOCY,  this 
new  5th  edition  can  also  be  used  with  equal 
ease  and  success  with  other  general  zoology  texts 
in  a  year  or  semester  zoology  course.  Keeping 
the  needs  of  beginning  students  in  mind,  the 
material  is  presented  simply  and  clearly  and  the 
technical  terms  are  introduced  gradually.  With 
each  exercise  you  will  find  a  list  of  the  materials 
required,  explicit  directions  so  the  student  can 


and  Clearly  for  the  Beginning  Student 
work  on  his  own  with  a  minimum  of  assistance, 
thought-provoking  questions  requiring  a  study 
of  the  specimen,  lists  of  structures  for  identifi¬ 
cation,  student-made  drawings  and  optional 
work.  This  revision  includes  directions  for  the 
dissection  of  the  dogfish  and  a  new  exercise 
covering  the  fetal  pig.  The  material  is  flexibly 
arranged  so  you  can  choose  the  exercises  that 
suit  your  needs. 


Gebhardt- 


New  2nd  Edifion-MICROBIOLOGY 


s  in  I 

lent. 

ence 

ions. 

ding 

ntrol 


Anderson 

By  LOUIS  P.  GEBHARDT, 
M.D.,  Ph.D.;  and  DEAN  A. 
ANDERSON,  M.S.,  Ph.D.  Ready 
next  month.  2nd  edition, 
approx.  476  pages,  5V2"  x 
8V2",  69  illustrations.  Price, 
$5.75. 


Helps  Students  Understand  the  Impact  of  Microbiology  on  Daily  Living 


Specifically  designed  for  elementary  general 
microbiology  courses  in  college  (for  terminal 
students  or  science  majors )  as  well  as  pre-nursing 
courses  in  microbiology  this  new  book  presents 
a  logical  development  of  microbiology  in  a  man¬ 
ner  understandable  to  the  general  students  and 
technical  enough  for  the  science  major.  Stressing 
the  basic  principles  and  practical  considerations, 
this  book  shows  the  relationship  of  microbiology 
to  industry,  medicine,  public  health  and  em¬ 
phasizes  the  impact  micro-organisms  have  on 


our  daily  living.  This  new  2nd  edition  has  been 
revised  to  include  the  history  and  descriptions 
of  major  groups  of  micro-organisms,  new 
methods  of  sterilization,  new  disinfectants  and 
recent  findings  related  to  viruses.  The  chapters 
on  microbial  physiology,  microbial  genetics  and 
classification  have  been  completely  rewritten. 
The  nomenclature  have  also  been  changed  to 
agree  with  the  7th  edition  of  Bergey’s  Manual 
of  Determinative  Bacteriology. 


Gebhardt- 

Anderson 


New  2nd  Edff/on-LABORATORY  INSTRUCTIONS  IN 
MICROBIOLOGY 


By  LOUIS  P.  GEBHARDT, 
M.D.,  Ph.D.;  and  DEAN  A. 
ANDERSON,  M.S.,  Ph.D.  Just 
Published.  1958,  2nd  edition, 
261  pages,  734"  x  10V2”f 
15  illustrations.  Price,  $3.75. 


Presents  Practical  Applications  of  Microbiology  to  Demonstrate  Principles 


This  new  2nd  edition  designed  for  use  with  the 
text  described  above  contains  68  exercises  that 
use  practical  applications  of  microbiology  to 
demonstrate  basic  principles.  The  manual  is 
divided  into  7  sections:  Basic  Principles  and 
Techniques;  Physiological  Activities;  The  Effect 
of  Physical  and  Chemical  Agents  on  Micro¬ 
organisms;  Reactions  Involving  Antibodies  in 
Serum;  Sanitary,  Milk  and  Food  Microbiology; 


Micro-organisms  in  the  Soil;  and  Medical  As¬ 
pects  (Pathogenic  Micro-organisms).  New  ex¬ 
ercises,  line  drawings  and  an  illustrated  key  for 
the  identification  of  common  molds  have  been 
added  as  well  as  demonstrations  of  newer 
techniques,  equipment  and  media.  References 
refer  to  the  companion  text  and  three  other 
commonly-used  texts. 


Gladly  Sent  to  Teachers  For  Consideration  as  Texts 


The  C.  V.  MOSBY  Company 

3207  Washington  Boulevard,  St.  Louis  3,  Missouri 
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a  new  storehouse  of  knowledge 
for  the  ^^age  of  space”  problems  . . . 
MICROCARDS* 

MICROCARDS  can  bring  you  reference  data  not  otherwise  available  —  for¬ 
eign  journals,  exhaustive  government  research  reports,  limited-edition  mono¬ 
graphs  —  on  easy-to-use  cards.  MICROCARDS  also  provide  an  economical 
way  to  record  your  own  research  findings,  in  perfect  order,  for  circularizing 
as  widely  as  needed. 


*  A  registered  trademark.  A  MICROCARD  is  an  opaque  3"  x  5"  card  on 
which  we  record  photographically,  in  miniature,  as  many  as  80  pages  of  full- 
size  documents.  You  can  keep  a  complete  library  at  hand  in  an  ordinary  card 
file,  locate  particular  references  easily,  and  read  them  clearly  .  .  .  with  a 
magnifying  MICROCARD  Reader.  A  great  amount  of  original  source  ma¬ 
terial  is  already  available  from  MICROCARD  publishers.  Their  current 
catalogs  are  available  to  you  on  request. 


m 

microcard 


MICROCARD 

CORPORATION 

West  Salem,  Wisconsin 


FREE  BROCHURE 

Write  today  for  more  information;  What’s  now  avail¬ 
able  on  MICROCARDS,  where  you  can  get  your  own 
material  converted  to  MICROCARD  FORM. 


f 
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A-I-B 


BIOLOGY — Relis  Brown,  Lawrence  University 

The  ideal  text  for  a  beginning  course  in  college 

biology,  Biology  presents  a  comprehensive  view  of 
the  subject,  incorporating  sufficient  detail  for  a 
more-than-substantial  course  of  study.  Opening  with 
the  biology  of  man,  the  book  then  goes  on  to  a 

thorough  consideration  of  the  plant  and  animal  kingdoms, 
evolution,  and  ecology.  The  lucid  text  is  further  clarified 
by  the  detailed  line  drawings  and  diagrams, 

many  of  which  are  in  color.  666p.  $7.50 

PRINCIPLES  OF  HEREDITY,  Fifth  Edition — Laurence  H.  Snyder,  University 

of  Hawaii;  Paul  R.  David,  University  of  Oklahoma 
An  introduction  to  the  study  of  genetics,  this 
modern  text  reflects  the  recent  advances  made  in  the  field. 

The  authors  cover  Mendelian  genetics,  of  course,  and 
also  the  genetics  of  bacteria  and  viruses,  pseudoallelism, 

DNA,  biochemical  genetics.  538p.  $6.25 

PLANT  CLASSIFICATION — Lyman  Benson,  Pomona  College 
Although  a  first-course  text,  requiring  no  prior  knowledge  of  the 

subject,  this  beautifully  illustrated  book  is,  at  the  same  time, 
a  scholarly  work  which  treats  all  the  plant  families. 

Additional  features  include  a  glossary  of  more  than 

1000  botanical  terms  and  two  chapters  on  the  natural 
vegetation  of  North  America.  704p.  $9.75 


D.  C.  HEATH  AND  COMPANY 


1959 
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NEW 


CARL 


Research  Microscope 

MODEL  WL 


The  latest  optical  and  mechanical 
achievements  are  incorporated  in  the  new 
Research  Microscope  WL. 

It  is  designed  to  meet  today’s  demands  of 
the  microscopist  for  versatility  and  comfort 
in  manipulation.  This  microscope  is  well 
suited  for  microscopic  observation  in  bright- 
field,  darkfield,  phase  contrast,  polarized  light 
as  well  as  incident  light. 


Made  in  West  Germany 


icroscope 


MODEL  GFL-654-632 


Designed  and  built  in  accordance  with  experience  gained  from 
nearly  a  century  of  microscope  manufacture,  the  Carl  Zeiss 
Standard  Microscope  Model  GFL-654-632  is  an  unusually 
efficient  and  flexible  binocular  microscope,  incorporating  the 
very  latest  optical  and  mechanical  innovations  to  make  labora¬ 
tory,  routine  and  research  microscopy  fast  and  easy. 

Various  other  models  are  available,  each  equipped  for, 
and  suited  to,  the  particular  requirements  involved. 

The  Carl  Zeiss  trade-mark  is  your  guarantee  of  the  most 
modern  and  finest  equipment. 


Made  in  West  Germany 


Literature  on  request 


GUARANTEED 
ININTERRUPTED 
tEPAlR  SERVICE 


485  FIFTH  AVENUE,  NEW  YORK  17,  N.  Y. 
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New  from  SA  UNDERS 

Odum— FUNDAMENTALS  OF  ECOLOGY 


TWT  /  ^  \  17  */■  *  1/*  /  This  well-balanced  general  ecology  text 

1  ^  e  14/  \  Jm!  14  fr/'  )  X-/ 4  4  4  iJ  H  »  presents  the  facts  necessary  to  the  student 

^  in  understanding  his  environment  and 

the  interrelationships  operating  among  some  plants,  animals,  microorganisms  and  man.  Em¬ 
phasis  throughout  is  placed  on  the  functional  approach  to  ecology,  dealing  with  what  Nature 
does  as  well  as  what  Nature  looks  like.  Principles  are  clearly  and  concisely  presented — giving  a 
statement,  explanation  and  example  for  each.  Chapters  on  energy,  population  and  terrestrial 
ecology  have  been  brought  completely  up  to  date.  Much  new  information  has  been  incorpor¬ 
ated  on  microbial  ecology.  Another  outstanding  feature  is  a  new  chapter  on  Radiation  Ecology 
— an  important  new  field  which  has  developed  during  the  past  five  years.  We  mill  be  glad  to 
send  a  copy  of  this  book  to  college  teachers  for  consideration  as  a  text. 

By  EUGENE  E.  OUU’M,  Ph.l>.,  Alumni  Foundation  Professor  of  Zoology,  University  of  Georgia,  Athens;  in  collabora¬ 
tion  with  Hf^Vl'ARlI  T.  ODUM,  Ph.D,,  Director,  Institute  Marine  Science,  University  of  Texas.  532  pages,  6*^"  x  9^/4", 
with  1  i4  illustrations. 

\eu'  (2nd)  Edition  Ready  in  January,  1939 

Ruch— DISEASES  OF  LABORATORY  PRIMATES 


TW  T  ^  This  is  the  first  volume  of  a  4-part  Handbook  of  the  Primates.  It  is  a  mono- 

1  X  U  14/  •  graphic  treatment  of  spontaneous  disease  in  the  laboratory  primate  —  a 
comprehensive  guide  to  medical  treatment,  covering  diseases  ranging  from 
dental  caries  to  tuberculosis,  from  dysentery  to  neoplasia  of  the  skeletal  system.  Excellent 
descriptions  of  signs  and  symptoms  plus  specific  therapy  for  particular  diseases  give  the  reader 
clear  clinical  pictures,  and  aid  greatly  in  diagnosis  and  management.  For  the  convenience  of 
laboratory  workers  and  other  investigators,  the  organization  of  diseases  follows  regional  or  sys- 
tematie  categories  wherever  possible.  Dr.  Ruch  has  done  a  momentous  job  of  searching  current 
world  literature  for  up-to-date  and  useful  material. 

By  TIIEOUilRE  G.  HUGH,  A.B.,  A.M.,  B.A.  (Oxon.),  Ph.D.,  Professor  and  Executive  Officer,  Department  of  Physiology 
and  Biophysics,  University  of  Washington  School  of  Medicine,  Seattle.  About  602  pages,  x  with  101 

illustrations. 

yVeicT— “Ready  in  February,  1959 

Guyton— FUNCTION  OF  THE  HUAAAN  BODY 

T  ^  A  meticulously  accurate  and  carefully  written  text  for  undergraduate  students 

X  X  U  44/  0  who  have  had  at  least  one  course  in  biology  or  zoology.  Emphasis  is  placed  on 
the  regulatory  mechanisms  that  make  it  possible  for  the  basic  living  units  of 
the  body — the  cells — to  function  without  too  many  mishaps  as  long  as  the  person  lives.  An 
unusally  helpful  chapter  is  included  on  the  body  fluids.  The  author  gives  detailed  descriptions 
of  the  physiology  of :  The  Cardiovascular  System — The  Urinary  System — Blood  and  Immunity 
— Respiration — The  Nervous  System  and  Muscle — Special  Sensory  Systems  —  Gastrointestinal 
and  Metabolic  Systems — Endocrinology  and  Reproduction.  We  mill  he  glad  to  send  a  copy  of 
this  book  to  college  teachers  for  consideration  as  a  text. 

By  ARTHUR  C.  GUY'TOIV,  M.D.,  Professor  and  Ghairman  of  the  Department  of  Physiology  and  Biophysics,  Univer¬ 
sity  of  Mississippi  Medical  School.  About  622  pages,  x  9V4"«  with  about  307  illustrations. 

iVeic/— Ready  in  February,  1939 


New! 


W.  B.  SAUNDERS  COMPANY  Washington  Square 

•  ••••••••••••••••  Philadelphia  5,  Pa. 


A  i  B-s  BULLETIN — January  1959 


13 


OutHanding,  McGRAW~HILL  (^ooki 


ANATOMY  OF  THE  CHORDATES 

By  Charles  K.  Weichert,  University  of  Cincinnati.  New  Second  Edition.  McGraw-Hill 
Publications  in  the  Zoological  Sciences.  Ready  in  January. 

V^irtually  a  complete  rewriting  of  a  text  for  the  full-year’s  college  course  on  “Comparative 
Anatomy.”  It  has  been  carefully  prepared,  presenting  the  subject  in  a  readable,  interesting 
manner,  profusely  illustrated.  A  special  section  on  “Representative  Animals”,  including  the 
lamprey,  dogfish,  mudpuppy,  and  cat,  can  be  used  in  place  of  a  laboratory  manual.  Following 
a  brief  introduction,  the  text  discusses  the  classification  and  natural  history  of  the  main  groups 
of  animals  in  the  phylum  Chordata.  A  chapter  on  embryonic  development  is  followed  by  a 
separate  study  of  each  organ  system.  Over  500  illustrations  are  included. 


THE  INVERTEBRATES 

Smaller  Coelomate  Groups  (Chaetognatha,  Hemichordata, 

Pogonophora,  Phoronida,  Ectoprocta,  Brachiopoda,  Sipunculida)  Volume  V. 

By  Libbie  H.  Hyman,  The  American  Museum  of  Natural  History.  Ready  in  April 

The  fifth  volume  in  the  authoritative  reference  set  of  books  by  one  of  the  world’s  greatest 
invertebrate  zoologists.  This  completes  the  author’s  consideration  of  the  smaller  coelomate 
phyla  except  Echiurida,  which  will  be  considered  in  a  later  volume.  With  the  completion  of  this 
volume,  there  remain  only  three  major  groups  untreated:  Mullusca,  Annelida,  and  Anthropoda, 
each  of  w'hich  will  constitute  a  separate  volume. 


MICROBIOLOGY 

By  Michael  J.  Pelczar,  Jr.,  University  of  Maryland;  and  Roger  D.  Reid,  M.D.,  Office  of 
Naval  Research,  Washington,  D.  C.  564  pages,  $8.00  (Text  Edition  Available) 

A  well-written  text  for  biology  and  science  majors,  introducing  them  to  the  world  of  micro¬ 
organisms — what  they  are,  what  they  look  like,  what  they  do,  and  how  they  can  be  controlled 
or  exploited  to  the  advantage  of  mankind.  After  an  introduction  to  the  subject,  the  book  covers 
the  practical  applications  of  microbiology  in  the  everyday  environment  of  mankind.  Extensive 
use  has  been  made  of  actual  photographs,  schematic  drawings,  and  summary  tables.  Such  recent 
advances  as  radiation  in  sterilization  techniques  and  use  of  microorganisms  as  agents  in  war¬ 
fare  and  deterioration,  are  included.  A  laboratory  manual  will  be  available  in  May. 

SEND  FOR  COPIES  ON  APPROVAL 


McGRAW-HILL  BOOK  COMPANY 

330  West  42nd  Street  •  New  York  36,  N.  Y. 
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American  Institute  of  Biological  Sciences 
_  I  A  Progress  Report 

JAMES  G.  DICKSON,  President,  MBS 


DK.  FENN,  retiring  AIBS  president, 
recently  defined  the  objectives  of  the 
Institute  applicable  to  both  basic  and  ap¬ 
plied  research  as,  “Biology  is  basic  to  both 
medicine  and  agriculture,  and  progress  in 
both  sciences  is  dependent  upon  advances 
in  biological  research.  Support  of  this 
simple  but  little  appreciated  thesis  is  always 
the  most  vital  objective  of  AIBS  and  its 
chief  c.\cuse  for  existence.” 

This  present  progress  report  points  out, 
perhaps  too  critically,  the  failure  on  the 
part  of  some  biologists  to  accept  this  thesis, 
lay  aside  their  fears  of  suppression  of 
honest  disagreements,  and  give  united  sup¬ 
port  to  AIBS.  The  biologists  must  recog¬ 
nize  that,  “Understanding  does  not  require 
agreement,  but  it  does  require  knowledge.” 

AIBS  was  founded  Februarv  20,  1948. 
Similar  organizations  in  chemistry,  geology, 
mathematics  and  physics  were  demonstrat¬ 
ing  the  effectiveness  of  this  national  mode 
of  operation  in  the  development  and  appli¬ 
cation  of  science.  In  practice  biological 
science  had  been  fragmented  into  nu¬ 
merous  societies.  1  herefore,  the  Institute 
was  organized  on  the  basis  of  society  units 
and  was  meant  in  no  way  to  pre-empt  the 
interests  of  the  individual  society.  Member 
Societies,  through  representation  on  the 
Governing  Board,  comprised  the  directing 
and  coordinating  body  of  AIBS. 

An  historical  resume  of  .AIBS  was  pre¬ 
sented  in  the  1951  January  and  April  issues 
of  the  AIBS  Bulletin.  A  paragraph  taken 
from  the  letter  of  Dr.  H.  B.  Steinbach  well 
describes  the  relation  of  biology  to  national 
welfare.  “Great  advances  in  the  physical 
and  chemical  sciences  have  led  to  the  dis¬ 
ruption  of  established  patterns  of  life.  The 
sound  adjustment  of  these  social  patterns 
can  be  accomplished  only  through  the 
fields  of  research  served  by  the  biological 
sciences.  The  subjects  of  the  biological 
sciences,  in  effect,  comprise  a  study  of  the 
ecology  of  man  the  animal,  as  well  as  the 
basic  attributes  of  all  living  things.  Upon 
the  foundation  of  these  biological  sciences, 
the  new  social  relationships  of  man  must 
be  adjusted.  The  responsibility  is  great.” 

4  he  responsibility  in  1959  is  even  greater 
and  the  wise  formulation  of  educational 
and  research  plans  more  urgent.  When  the 
Soviets  went  into  orbit  and  the  Americans 
slipped  into  a  period  of  excessive  self- 
condemnation,  the  Congress  responded  by 
appropriating  large  sums  of  new  monies  to 
accelerate  education  and  expand  research 
in  the  sciences.  These  large  appropriations 
placed  grave  responsibilities  and  great 
pow  er  in  the  hands  of  government  agencies. 

T  he  wise  use  of  these  funds  and  their 
equitable  distribution  in  areas  of  educa¬ 


tion  and  research  that  were  in  need  of  sup¬ 
port  also  placed  great  responsibilities  upon 
the  educators  and  scientists  of  the  nation. 
Are  the  biological  sciences  sufficiently  well 
coordinated  and  biological  knowledge  repre¬ 
sentatively  developed  to  plan  for  the  wise 
use  of  these  funds?  If  not,  then  biology  as 
well  as  the  biologist  will  reap  the  penalty 
and  national  progress  will  suffer. 

AIBS  cannot  serve  wisely  these  new  de¬ 
mands  and  other  common  interests  of  the 
biological  sciences  without  the  cooperation 
and  support  through  membership  of  all 
biological  societies.  Member  Society  repre¬ 
sentatives  on  the  Governing  Board  define 
the  problems  and  determine  the  policies. 
Affiliate  societies,  so  to  speak,  stand  on  the 
side  lines.  Approximately  one-third  of  the 
societies  that  deal  directly  with  basic  and 
applied  biology  are  affiliates  and  as  such, 
they  have  no  direct  part  in  the  cooperative 
resolution  of  policies  and  plans  by  AIBS. 

One  major  objective  to  be  accomplished 
in  1959  should  be  broader  representation 
on  the  Governing  Board.  As  stated  earlier, 
the  need  for  this  wide  representation  is 
greater  now  than  in  any  previous  period. 
Progress  in  the  solution  of  these  current 
problems  depends  upon  the  full  coopera¬ 
tion  of  all  scientists.  Realization  of  the 
importance  of  this  united  action  on  the 
part  of  the  biologist  is  essential  to  the 
development  of  biology  and  to  national 
welfare. 

Strength  expressed  through  corporate 
action  in  some  fields  of  science  is  well 
illustrated  in  national  programs  and  in 
scientific  personnel  appointed  to  the  na¬ 
tional  planning  boards  and  advisory  com¬ 
mittees.  Biology — the  science  dealing  with 
the  development,  nutrition  and  health  of 
plants  and  animals  as  well  as  biology — the 
basic  science  determining  human  behavior, 
so  far  have  played  only  a  minor  role  in  the 
national  program.  Biologists  themselves 
are  principally  responsible  for  this  un¬ 
balanced  national  situation  and  minority 
representation. 

A  progress  report  of  AIBS  is  much  easier 
to  discuss.  F’or  here,  dynamic,  concrete 
growth  and  accomplishments  can  be  listed 
and  elaborated. 

During  its  first  ten  years,  growth  and 
adjustment  to  better  serve  the  needs  of 
biological  societies  and  biologists  have  been 
phenomenal,  lire  progress  made  is  at¬ 
tributed  in  large  part  to  the  dynamic  sup¬ 
port  of  the  member  societies  and  to  the 
devoted  service  and  creative  thought  of  the 
member-society  representatives  on  the  Gov¬ 
erning  Board.  Much  credit  is  due  also  to 
the  constructive  leadership  of  the  Execu¬ 
tive  Directors  and  the  efficient,  devoted 


service  through  long  hours  of  the  office 
staff. 

Fortunately,  a  democratic  spirit  and 
honest,  cooperative  attitude  have  domi¬ 
nated  the  deliberations  and  actions  of  the 
Governing  Board  and  Executive  Gommit- 
tee.  Unfortunately,  the  members  of  the 
Board  have  had  to  serve  by  proxy  in  the 
areas  of  biology  not  represented  by  Mem¬ 
ber  Societies.  This  handicap  must  be  elimi¬ 
nated  soon  for  the  responsibilities  now 
placed  upon  the  Institute  by  government 
agencies,  foundations,  and  biological  so¬ 
cieties  are  too  great  to  proceed  wisely  with¬ 
out  broader  representation. 

Some  of  the  major  accomplishments  of 
AIBS  and  problems  presently  before  the 
Board  are  summarized  below,  although  not 
necessarily  in  order  of  importance. 

Finances.  This  summary  does  not  in¬ 
clude  the  annual  treasurer’s  report  (see 
Nov.  1958  AIBS  Bulletin).  It  attempts 
only  to  show  1 )  the  sources  of  income, 
2 )  the  cost  of  basic  services  to  the 
Societies,  3)  the  total  funds  entrusted  to 
the  Institute  through  contracts  or  assign¬ 
ments  for  specific  studies  in  the  field  of 
biology,  and  4)  the  relative  financial  growth 
and  immediate  financial  needs  of  AIBS. 

Initially  the  costs  of  services  to  the  mem¬ 
bership  were  under  $20,000  and  the  in¬ 
come  to  meet  these  costs  around  $17,000. 
Accurately  estimated  figures  for  the  year 
1959  show  cost  of  services  to  societies 
$46,000  and  income  from  societies  $33,000. 
Through  the  ten  years  of  operation,  the 
societies  have  never  fully  paid  for  the 
services  they  were  rendered.  These  deficits 
have  been  met  from  balances  saved  in 
economical  overhead  operation  of  funds 
assigned  to  AIBS  for  specifie  tasks.  In 
other  words,  for  every  dollar  the  member 
biologist  invests  in  AIBS  in  1959  he 
received  $1.55  in  services.  The  member¬ 
ship  must  realize  that  this  is  not  sound 
financing  and  that  it  sets  a  definite  limit 
on  services  rendered.  Affiliate  societies 
must  realize  also  that  they  in  turn  are  shar¬ 
ing  in  the  progress  of  biology  without 
representation  and  without  adequate  taxa¬ 
tion.  Adjustment  of  membership  dues  to 
cover  actual  cost  of  services  and  more 
members  are  equally  essential. 

Special  services  rendered  biologists  by 
AIBS  include  at  annual  meeting  time  the 
furnishing  of  programs  and  special  services 
including  assistance  in  securing  financing 
of  symposia  and  travel  for  participating 
speakers.  Many  biologists  attend  foreign 
meetings  through  the  aid  of  travel  funds 
secured  by  AIBS.  These  services  are  not 
restricted  to  the  members  of  AIBS  societies 
for  the  objective  of  AIBS  is  to  serve  all 
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biolog)-  within  the  limits  of  time  and 
available  funds. 

Funds  administered  from  grants  made 
for  specific  purposes  have  been  an  impor¬ 
tant  factor  in  the  growth  and  expansion 
of  AIBS.  In  1959,  the  AIBS  will  admin¬ 
ister  over  $300,000  in  contract  and  grant 
funds.  'Flic  rapid  increase  in  both  the 
number  and  size  of  grants  from  govern¬ 
ment  agencies,  foundations  and  other 
organizations  is  indicative  of  the  confi¬ 
dence  and  trust  placed  in  AIBS.  It  also 
illustrates  the  growing  need  for  the  Insti¬ 
tute  to  study,  define  and  report  on  specific 
problems  in  biologv  on  a  broad  representa¬ 
tive  basis. 

The  increase  in  the  total  budget  of 
.MBS  indicates  in  part  its  growth  and 
influence  in  the  cooperatise  advancement 
of  biology.  AIBS  in  1959  will  operate  on 
a  total  gross  income  estimated  to  be  over 
$600,000.  This  is  in  marked  contrast  to  a 
budget  of  under  $25,000  in  1949. 

Committee  aissifrnments  and  pro* 
eedures.  Permanent  and  special  commit¬ 
tees  that  are  responsible  to  the  Governing 
Board  study  problems  in  the  several  areas 
of  biology.  I’hey  define  studies  to  be  under¬ 
taken  and  present  the  projects  to  the  Board 
for  consideration,  .\pproved  projects  are 
organized  under  directive  personnel  or 
smaller  committees  comprised  of  qualified, 
experienced  specialists  in  the  subject.  A 
budget  to  cover  travel  and  other  expenses 
is  approved  and  grants  are  obtained  to 
meet  this  budget.  The  original  committee 


is  thereby  freed  from  further  responsibil¬ 
ities,  other  than  advisory,  and  it  returns  to 
the  study  of  other  problems  in  its  assigned 
area  of  biology. 

1.  The  educational  committee  has 
studied  both  material  needs  and  methods 
of  advancing  education  in  biology.  The 
activities  of  this  committee  are  coordinated 
with  those  functioning  under  A.\AS,  NRC 
and  other  agencies. 

Some  of  the  projects  resolved  and  in 
operation  are:  a)  'I’he  X'isiting  Lecturers 
Program  under  which  outstanding  biolo¬ 
gists  give  lectures  and  conduct  conferences 
in  smaller  universities,  colleges  and,  more 
recently,  high  schools.  Requests  for  this 
senice  have  increased  steadily,  b)  I’he  pro¬ 
duction  of  two  experimental  filmed  lectures 
in  biologv-  at  the  collegiate  level,  c)  The 
preparation  and  production  of  a  complete 
biologv  course  at  the  tenth  grade  level  on 
films.  This  course  will  consist  of  120  films 
each  of  30  minutes  duration  which  can  be 
used  as  a  full  year’s  course  or  units  thereof. 
Individual  films  can  be  purchased  for  sup- 
plementarv-  use  in  high  school  biology 
courses,  d)  The  initiation  of  a  long-term 
course  content  study  of  biologv-  courses  at 
all  educational  levels.  This  project  will 
begin  shortly  with  a  study  group  under 
chairmanship  of  II.  Bentley  Glass  and  will 
be  located  at  the  University  of  Colorado, 
Boulder,  Colorado. 

2.  The  Publications  Committee  has  in 
vestigated  wavs  and  means  of  producing 
society  journals;  abstracting,  indexing  and 
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SO\’lE  r  biologists  are  producing  knowl¬ 
edge  useful  to  .\merican  science.  But 
the  ,\merican  scientist  cannot  now  obtain 
much  of  the  new  information.  Difficulty 
in  procurement,  the  language  barrier,  and 
the  lack  of  personal  communication  to¬ 
gether  with  problems  produced  by  the 
towering  total  mass  of  biological  literature 
inhibit  the  satisfactory-  use  of  the  results 
of  Soviet  biological  research. 

This  situation  demands  immediate  cor¬ 
rection.  The  U.S.S.R.  is  challenging  the 
world  leadership  of  the  U.S.;  the  major 
Soviet  instrument  is  their  balanced  and 
intelligent  emphasis  on  basic  research. 
Soviet  scientists  utilize  the  knowledge  of 
.\merican  biologists;  American  scientists  do 
not  utilize  the  knowledge  of  Soviet 
biologists. 


♦Research  Coordinator,  Tulane  University, 
New  Orleans. 


.American  libraries  and  individual  scholars 
are  making  progress  in  the  procurement  of 
literature.  Rapidly  proliferating  (and  per¬ 
haps  confused)  translating  programs  are 
attacking  the  language  barrier.  But  we 
have  made  little  effort  to  improve  the 
communication  between  American  and 
Soviet  scientists — and  such  communica¬ 
tion  can  contribute  to  the  solution  of  pro¬ 
curement  and  language  problems. 

The  activities  of  the  A.I.B.S.  translat¬ 
ing  program  made  clear  the  need  for  much 
information  that  could  be  obtained  only 
by  sending  a  representative  to  the  U.S.S.R. 
I  was  assigned  the  task  of  obtaining  infor¬ 
mation  useful  in  the  further  planning  of 
the  translating  activities  of  the  A.I.B.S. 
Specific  objectives  of  the  trip  were: 

A.  To  obtain  information  basic  to  the 
selection  of  Russian  biological  publi- 
tions  for  translation. 


distributing  biological  information;  and 
has  discussed  the  publication  respoi:  ibil.  ; 
ities  of  .AIBS.  These  studies  have  icen 
broadly  coordinated  with  those  of  si  lilar 
nature  in  all  fields  of  science. 

A  major  project  of  the  Committee  was 
the  holding  of  a  Conference  of  Biol<  .;ical 
Editors  from  which  evolved  a  studv  on 
coordinated  journal  improv  ement  and  uni¬ 
fication  of  journal  form.  I’his  very  1  kely  | 
will  lead  to  the  establishment  of  a  loint 
editorial  and  business  management  i.ffice  I 
within  the  .AIBS  for  various  bioh  .;ical  I 
journals.  | 

The  publication  activities  of  AIBS  Iiave  I 
been  expanded  and  now  include  the  xIBS  I 
Bulletin  under  a  three-member  edilorial  i 
board,  the  Quarterly  Review  of  Biology  ! 
under  a  separate  advisory  board,  a  sym¬ 
posium  series  of  monographs  resulting  trom 
symposia  organized  by  the  AIBS  under  a 
three  member  editorial  board,  and  foreign  i 
language  translations  under  a  six  membet 
editorial  board. 

riie  services  rendered  the  several  gov-  | 
eminent  agencies  under  specific  contracts 
for  organizing  advisory  committees,  con¬ 
ducting  symposia,  and  the  register  of  biolo¬ 
gists  include:  .Atomic  Energy  Commission,  i 
National  Institutes  of  Health,  National  1 
Science  Foundation,  Office  of  Naval  Re 
search.  These  agencies  have  also  supported 
■AIBS  projects  m  the  field  of  biology 
through  contracts.  I’he  recognition  of  this 
valuable  support  as  well  as  that  from  pri¬ 
vate  foundations  is  gratefully  acknowledged. 


1 .  Organization  and  planning  in  the 
basic  biological  sciences  in  the  Soviet 
Union. 

2.  Nature  and  status  of  selected  insti¬ 
tutions  producing  biological  research. 

3.  New  significant  publications  in  press, 
in  manuscript,  or  in  progress. 

4.  Opinions  of  Sov  iet  colleagues  on 
their  literature. 

5.  Procedure  in  publication  with  par¬ 
ticular  reference  to  editorial  prob¬ 
lems. 

B.  To  obtain  information  basic  to  the 
expansion  of  exchange  agreements  (lit¬ 
erature,  biological  materials)  between 
the  institutions  of  North  America  and 
the  Soviet  Union. 

1 .  Institutions  willing  to  exchange; 
their  desires  and  regulations. 

2.  Procedures  and  problems. 
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I’bilisi  State  University;  Irkutsk:  Eastern 
Branch  of  the  U.S.S.li.  Academy  of  Sci¬ 
ences,  Lake  Baikal  Limnological  Station 
(U.S.S.R.  Academy) ,  Institute  of  Bio¬ 
geography,  Irkutsk  State  University,  Nat¬ 
ural  History  Museum;  Ahua  Ata: 
Kazakh  Academy  of  Science,  Institute  of 
Zoology  (Kazakh  S.S.R.),  Institute  of 
Botany  (Kazakh  S.S.R.),  Kazakh  State 
University;  Tashkent:  Institute  of  Zoology 
(Uzbek  S.S.R.),  Institute  of  Botany 
(Uzbek  S.S.R.),  Central  Asian  State  Uni¬ 
versity,  'I'ashkent  Zoopark;  I'errnes:  'I’crnies 
Zoopark. 

Representatives  of  additional  organiza¬ 
tions  were  interviewed:  Institute  of  For¬ 
estry  (U.S.S.R.),  Botanical  Garden  (Uzbek 
S.S.R.),  Sevastopol  Biological  Station, 
Editorial  and  Publishing  Council  (U.S.¬ 
S.R.),  All-Union  Entomological  Society, 
Commission  on  History  of  Biology  in  the 
U.S.S.R.,  Council  for  Coordinating  Work 
of  the  Republic  Academies. 

Interviews  with  more  than  200  biological 
scientists  and  administrators  were  designed 
to  produce  knowledge  of  several  facets  of 
science  in  the  U.S.S.R. — administrative 
machinery,  production  of  biologists  and 


jL  .\fter  prelimi- 

Kazakh  formalities  includ¬ 
ing  mv  explanation  of 
the  reasons  for  my  visit 
and  a  brief  presentation  by  the  chief  sci¬ 
entist  present,  an  informal  question  and 
answer  period  was  held.  tvpical  meet¬ 
ing  continued  for  two  or  three  hours. 
These  discussions  were  open  and  frank.  I 
detected  no  tendency  for  scientists  outside 
of  Moscow  and  Leningrad  to  hesitate  in 
answering  my  questions.  friendly  atti¬ 
tude  was  always  maintained — even  under 
the  stress  of  exceptionally  blunt  and 
strongly  worded  questions  and  answers. 

These  meetings  were  usually  followed 
by  visits  to  laboratories  and  libraries  of  the 
organization  involved.  These  “inspection 
trips”  provided  opportunities  for  brief  dis¬ 
cussions  with  many  additional  biologists 
and  students. 

Facilities  (offices,  laboratories,  research 
collections  and  libraries)  of  the  following 
organizations  were  visited:  Moscow:  .Acad¬ 
emy  of  .\gricultural  Sciences,  Academy  of 
Sciences,  Institute  of  Paleontology,  Insti¬ 
tute  of  Morphology,  Institute  of  Scientific 
and  Technical  Information,  University  of 
Moscow,  Institute  of  Oceanology,  .\11- 
Union  Institute  of  Fisheries  and  Ocean¬ 
ography,  Central  Publishing  House,  Mos¬ 
cow'  Zoopark,  Oka  Nature  Refuge;  Lenin¬ 
grad:  Institute  of  Zoology  (U.S.S.R.),  In¬ 
stitute  of  Botany  (U.S.S.R.),  Leningrad 
University,  Leningrad  Zoopark;  Kiev: 
Ukrainian  Academy  of  Sciences.  Institute 
of  Zoology  (Uk.S.S.R.),  Institute  of 
Botany  (Uk.S.S.R.),  Institute  of  Hydro¬ 
biology  (Uk.S.S.R.),  Kiev  State  Univer 
sity.  Museum  of  Zoology  (Uk.S.S.R.); 
Tbilisi:  Georgian  .-Veademy  of  Sciences, 
Institute  of  Physiology  (Georgian  S.S.R.), 


Tic.  1 .  Equipment  in  the  laboratory  of  parasitology 
.Acadenn  of  Sciences,  Alma  Ata. 

C.  To  procure  specific  biological  publica¬ 
tions  of  interest  to  American  biologists. 

D.  To  determine  the  problems  of  Soviet 
biologists  in  retrieval  information. 

K.  To  explore  the  potentialities  of  coop¬ 
erative  action,  (e.g.  International  Di- 
rcctorv  of  Hydrobiological  Stations;  the 
production  and  distribution  of  micro- 
forins ) . 

T.  To  study  the  graduate  education  of 
biologists,  particularly  in  the  areas  of 
vertebrate  ecology  and  systcinatics. 

G.  To  provide  Soviet  biologists  with  in¬ 
formation  about  .'\merican  biology. 

'The  planning  of  an  itinerary  required 
knowledge  of  names,  locations  and  activi¬ 
ties  of  Soviet  government  agencies,  uni¬ 
versities,  institutes,  refuges,  laboratories 
and  libraries.  'The  outlining  of  planned 
interviews  required  knowledge  of  Soviet 
literature  I  lists  of  .serials,  major  mono¬ 
graphs  i,  publishing  procedures,  editing 
mechanics,  and  the  areas  of  primary  re¬ 
search  emphasis.  Staff  work  during  .\pril. 

May  and  June,  19s8  and  the  enthusiastic 
coo|X'ration  of  .American  librarians,  biolo¬ 
gists  and  administrators  permitted  the 
compilation  of  a  sufficient  basis  to  initiate 
negotiation  on  an  itinerary  and  to  gen¬ 
erally  plan  interviews.  'The  hurried,  hectic 
work  deinonstratcd  conchtsivcly  that  we  in 
the  United  States  had  scant  information 
on  biology  in  the  U.S.S.R.  'The  work  was 
of  value  in  defining  some  of  the  blanks  in 
our  knowledge. 

Recpicsts  for  cooperation  were  addressed 
to  the  U.S.S.R.  .Academy  of  Sciences  and 
the  U.S.S.R.  .Academy  of  .Agricultural  Sci¬ 
ences.  Subsequent  correspondence  pro¬ 
duced  a  confused  situation  but  did  stim¬ 
ulate  both  academies  to  an  interest  in  the 
proposed  trip.  No  definitive  decision  had 
been  gained  by  the  end  of  July  and  I 
proceeded  to  Moscow  on  a  tourist  visa. 

Discussion  with  representatives  of  the 
academies  and  Intourist,  colleagues  in  sci¬ 
ence.  and  administrators  brought  permis¬ 
sion  to  visit  scientists  and  librarians  in 
Mo,sc()w  ,  Leningrad,  Kiev,  Rostov,  Odessa, 

Simferopol,  'Tbilisi,  Irkutsk,  .Alma  Ata,  and 
Tashkent  during  the  period  August  11 — 

September  21.  The  itinerary  permitted  the 
visiting  of  organizations  not  previously 
studied  bv  American  scientists. 


Etc.  8.  A  press  cage  being  used  in  removing 
a  blood  sample  from  the  ear  of  a  wolf. 
Laboratory  of  parasitology,  Alma  Ata. 

technicians,  editing  and  publishing  pro¬ 
cedures,  financial  support,  nature  of  re¬ 
search,  communication,  and  status  of  the 
biologist.  'The  following  materials,  com¬ 
piled  before  leaving  the  U.S.,  simplified 
and  expedited  discussion:  list  of  Soviet 
serials  available  in  the  Library  of  Con¬ 
gress  and  the  U.S.  Department  of  .Agri¬ 
culture  Library;  list  of  Soviet  biological 
.serials  arranged  by  subject  matter;  list  of 
organizations  in  the  U.S.S.R.  concerned 
with  biological  research  and  education;  out¬ 
line  of  administrative  channels  for  editing 
and  publishing;  list  of  biologists  and  their 
research  interests. 

'The  lists  and  outlines  were  repeatedly 
submitted  to  Soviet  scientists  for  comment. 
'The  usual  reaction  was  consternation  that 
our  knowledge  was  so  incomplete  and  in¬ 
correct.  This  was  usually  followed  by  an 
offer  to  provide  current  information.  Some 
organizations  and  individuals  demonstrated 
their  desire  to  help  by  providing  lists  and 
outlines.  Others  that  could  not  furnish 
them  immediately  mailed  their  suggestions 
to  me  afterwards  in  the  United  States. 


Fig.  2.  Central  section  of  new  building  of 
the  Kazakh  Academy  of  Sciences,  Alma  Ata. 
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Fig.  4.  Ediicahoiia/  fraiJ-side  museum  of 
the  Oka  Nature  Refuge. 

Other  material  of  special  value  in  dis¬ 
cussion  included  schemes  of  the  organiza¬ 
tion  of  science  in  the  U.S.,  letters  from 
the  presidents  of  American  biological  so¬ 
cieties,  and  pictures  of  American  scientists 
and  students.  Such  items  were  of  much 
interest  to  the  Soviet  biologists  and  re¬ 
sulting  discussions  were  valuable,  espe¬ 
cially  in  recognizing  basic  differences  in 
viewpoints. 

A  detailed  report  and  diary  is  available 
in  the  office  of  the  A.I.B.S.  Only  summary 
gencrali/.ations  and  some  examples  can  be 
presented  here.  The  reader  must  recognize 
that  these  generalizations  are  based  only 
on  information  gained  during  40  days  in  a 
\ast  and  complex  country.  They  are  pre 
sented  here  in  the  hope  they  will  be  eval 
uated,  questioned,  tested  and  utilized. 

Administration  of  Soviet  Biology 

Biological  research  and  education  are 
supported  primarily  by  the  Academics 
(Sciences,  NIedical  Sciences,  Agricultural 
Sciences)  and  the  Ministry  of  Education. 
In  addition,  special  activities  in  biology 
are  administered  by  such  organizations  as 
the  .Ml  Union  Institute  of  Marine  Fish¬ 
eries  and  Oceanography.  Membership 
organizations  such  as  the  All  Union 
Entomological  Society  continue  to 
hare  an  important  advisory  role  but  their 
influence  is  much  reduced.  Such  societies 
are  attached  to  a  research  or  education  or- 


The  Soviet  Biologists 

I'he  typical  biologist,  after  completing 
five  years  of  university  work,  becomes  a 
teacher  in  secondary  school  or  enters  grad¬ 
uate  study.  Until  he  attains  the  degree 
of  candidate  and  thoroughly  demonstrates 
his  abilities  as  a  scholar  his  work  is  de¬ 
limited  and  outlined  for  him.  Once 
he  has  attained  status  with  his  col¬ 
leagues,  he  may  be  given  much  freedom 
to  pursue  the  research  in  which  he  is 
particularly  interested.  The  government 
has  apparently  recognized  that  new  knowl¬ 
edge  will  be  produced  most  efficiently  by 
the  scholar  motivated  by  intense  interest. 

The  teacher  biologist  in  the  university 
is  perhaps  more  re- 
stricted.Curriculumsin 
the  faculties  of  biology 
»  precisely  outlined 

.  by  the  University  of 

^  Moscow  which  also 

I  provides  descriptions  of 

*  subject  matter  to 

be  presented  in  each 
-  " "  course.  Although 


_ _  _  _  some 

'  ||i>  flexibility  is  permitted, 

jjl,  the  to 

uniformity  in  instruc- 

versities. 

sciences,  has  responded 

Fig.  5.  Lake  Baikal  Limnological  Station  (building  at  right)  of  the  enthusiastically  to  a 
Eastern-Siberian  Branch  of  the  U.S.S.R.  Academy  of  Sciences,  situation  that  provides 
near  Irkutsk.  him  with  adequate  fa- 
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Bio'Ogical  knowledge  is  published  in 
about  >85  technical  serials  but  the  bulk 
of  nt  V  information  is  reported  in  separate 
monographs.  The  biologist  receives  a  spe¬ 
cial  stipend  for  the  publication  of  a  mono¬ 
graph  Ibis  emphasis  on  publication  out¬ 
side  tlie  established  serials  makes  difficult 
the  routine  procurement  of  Soviet  literature 
by  American  libraries. 

A  subject  matter  classification  of  the 
serial'  suggests  the  pattern  of  emphasis  m 
Soviet  biology.  Of  370  serials:  132  are 
concerned  w  ith  general  science,  botany  or 
zoology;  80,  agriculture;  30,  medicine;  21, 
veteruiarv  medicine;  15,  physiology;  13, 
wildlife;  13,  ichthyology  and  fisheries 
biologv;  11,  forestry;  10,  microbiology;  7, 
soil  biology;  6,  oceanography;  6,  hydro¬ 
biology;  6,  parasitology;  5,  education;  5, 
entomology;  3,  morphology;  3,  paleontol¬ 
ogy;  2,  experimental  biology  and  medicine; 
1  each  m  isotopes,  biogeography  and 
terminology. 

No  complete  current  list  of  Soviet  serials 
publishing  biological  materials  has  been 
compiled.  The  recent  and  continuing 
rapid  growth  of  biology  has  led  to  many 
changes  in  established  serials  and  the  intro¬ 
duction  of  new  ones,  especially  in  the  re¬ 
public  academies. 

1  he  republic  libraries  are  in  urgent  need 
of  American  publications  and  are  de¬ 
sirous  of  expanding  exchange  agreements. 
Ihe  library  of  the  Ukrainian  Academy  of 
Sciences  exchanges  with  only  3  American 
organizations.  Only  one  of  these,  the  Li¬ 
brary  of  Congress,  is  sent  all  the  serials 
of  the  Ukrainian  Academy.  Monographs 
are  not  sent  except  by  special  requests.  The 
library  of  Rostov  State  University  receives 
only  18  foreign  biological  serials. 

lechnical  serials  and  monographs  are 
published  in  limited  editions  to  satisfy 
only  the  current,  demonstrated  need.  Pub¬ 
lications  are  often  unavailable  after  the 
initial  distribution.  Thus  expansion  of 
exchange  agreements  should  be  initiated 
at  the  earliest  possible  time. 

Foreign  technical  books  arc  frequently 
translated  into  Russian.  Royalties  are  re¬ 
served  for  foreign  authors  but  such  funds 
cannot  be  removed  from  the  U.S.S.R. 
Ihis  appears  to  be  a  currency  problem 
rather  than  a  lack  of  interest  in  compensat¬ 
ing  scientists  for  the  use  of  their  work. 

Production  of  Biologists 

More  than  90  percent  of  the  biologists 
are  produced  by  the  universities  working 
in  cooperation  with  research  institutes. 
Some  zootechnicians  are  produced  by  tech¬ 
nical  schools.  The  production  of  biologists 
is  keyed  to  the  requirements  for  personnel 
specified  by  the  education  system  and  the 
academies. 

I'he  university  program  of  five  years 
includes  the  following  courses  for  a  bi¬ 
ologist,  zoologist,  or  a  teacher  of  biology 
or  chemistry  in  secondary  school:  Mathe¬ 
matics,  120  hours;  Physics,  150;  Chemistry, 
312;  Anatomy,  72;  Botany,  270;  Zoology, 
282;  Embryology,  60;  Nlicrobiology,  60; 
Histology,  24;  Neurophysiology,  90;  Bio¬ 
chemistry,  90;  Plant  and  Animal  Physi¬ 


ology,  240;  Biophysics, 

24;  Darwinism  and  the 
History  of  Biology,  90; 

Genetics  and  Selection, 

48;  Laboratory  Prac¬ 
tice,  390;  Pedagogy, 

78;  Physical  Education, 

120;  History  of  Com¬ 
munist  Party,  240; 

Eoreign  Language,  240; 

Political  Economy,  144;. 

Dialectic  and  Historical 
Materialism,  146;  Elec¬ 
tives,  606.  Much  of 
these  hours  of  instruc¬ 
tion  are  included  in  the 
first  four  years;  the  stu¬ 
dent  is  expected  to  do 
independent  work  dur¬ 
ing  the  fifth  year. 

The  biologist  must  work  on  independ¬ 
ent  research  for  two  or  more  additional 
years  to  become  eligible  for  tbe  candi¬ 
date  or  doctorate  degree.  On  satisfactory 
completion  of  his  independent  studies 
(usually  in  an  institute)  he  may  be  award¬ 
ed  the  candidate  degree.  If  his  work  is 
very  outstanding,  he  may  be  awarded  a 
doctorate  degree.  But,  ordinarily,  tbe 
biologist  much  work  many  additional  years 
and  demonstrate  exceptional  stature  as  a 
scholar  before  he  will  be  considered  as 
meriting  the  doctorate  degree.  It  is  not 
unusual  for  this  period  to  exceed  ten  years. 
The  prorector  of  one  university  required 
12  years  after  the  candidate  degree  to  win 
the  doctorate.  A  professor  of  histology 
required  1 5  years. 

I’he  great  majority  of  the  students  com¬ 
pleting  five  years  of  work  in  a  biology  (or 
biology  and  soils)  faculty  enter  the  teach¬ 
ing  profession.  Only  the  ablest  enter  tbe 
research  institutes  as  assistants  or  for  grad¬ 
uate  study.  The  number  of  students  enter¬ 
ing  graduate  study  is  regulated  by  the 
needs  expressed  by  government  for  biolo¬ 
gists.  Three  university  administrators  re¬ 
ported  that  the  requests  for  biologists  with 
advanced  degrees  had  been  decreasing  dur¬ 
ing  the  last  three  years.  Research  adminis¬ 
trators  repeatedly  stressed  a  continuing 
need  for  exceptionally  competent  biolo¬ 
gists. 

4'he  size  of  institutes  and  university 
faculties  in  biology  suggests  the  need  for 
biologists.  The  Institute  of  Zoology  of 
the  U.S.S.R.  Academy  of  Sciences  has 
40  zoologists  (8  with  doctorates).  The 
Institute  of  Hydrobiology  of  the  Ukrainian 
Academy  has  a  staff  of  100  of  which  51 
are  scientists.  The  Institute  of  Physiology 
of  the  Georgian  Academy  employs  52  sci¬ 
entists.  One  of  the  smaller  academies, 
the  Uzbek  Academy,  has  13  institutes  or 
their  equivalent  concerned  with  biology. 
The  Kazakh  State  University  has  a  biology 
faculty  of  30  (5  with  doctorates);  Irkutsk 
State  University  has  an  agro  biology  fac¬ 
ulty  of  25  (3  with  doctorates);  Rostov 
State  University  has  a  faculty  of  34  (1 
with  the  doctorate). 

Facilities 


Eig.  7.  The  natural  history  museum  at  Irkutsk. 

by  American  standards  but  are  generally 
adequate  (Eig.  1).  Instrumentation,  stor¬ 
age  of  research  materials,  and  design  of 
laboratories  are  unsophisticated.  But  this 
is  no  great  handicap  in  research  programs 
having  an  abundance  of  technical  assist¬ 
ants. 

Eacilities  are  being  rapidly  expanded 
and  improved.  The  new  building  of  the 
Kazakh  Academy  of  Sciences  and  the  new 
quarters  of  the  Laboratory  of  Parasitology 
at  Alma  Ata  (Figs.  2,  3)  are  well  de¬ 
signed  and  equipped.  If  these  are  repre¬ 
sentative  of  other  facilities  under  construc¬ 
tion,  Soviet  biologists  will  be  well  housed. 

The  instructional  facilities  for  biology 
and  the  universities  (other  than  Moscow 
University)  are  often  inadequate  and  neg¬ 
lected.  'I'he  teaching  staffs  must  be  enor¬ 
mously  handicapped  by  the  lack  of  proper 
laboratories,  classrooms  and  teaching  aids. 

Opportunities  for  field  research  and 
teaching  are  furnished  by  nature  refuges. 
These  are  well-staffed  by  biologists  trained 
in  conservation,  research,  and  education. 
The  Oka  Nature  Refuge,  110  kilometers 
south  of  Moscow,  has  laboratories,  a  muse¬ 
um,  and  special  facilities  for  experimental 
breeding  of  bison  (Fig.  4). 

Numerous  biological  stations  have  been 
established.  Perhaps  the  best  known  is 
the  Lake  Baikal  Limnological  Station  of 
the  Eastern  Siberian  Branch  of  the  U.S.¬ 
S.R.  Academy  of  Sciences  (Fig.  5).  A  new 
station  providing  ample  housing  and  lab¬ 
oratories  for  visiting  investigators  is  in 
construction.  (Fig.  6.) 

The  zooparks  are  also  extensively  utilized 


Fig.  8.  A  conservation  poster  on  a  rural 
The  research  facilities  are  not  elaborate  road  in  eastern  Siberia. 
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in  biological  education  and  sonic  have  spe¬ 
cial  research  laboratories.  (Fig.  7.) 

riicre  are  no  great  natural  history  ex¬ 
hibit  museums  of  the  stature  of  the  .Ameri¬ 
can  Museum  of  Natural  History.  The 
many  museums  do,  however,  have  excel¬ 
lent,  well  maintained  research  collections 
and  exhibits  in  the  fashion  of  early  .Ameri¬ 
can  natural  history  cabinets  (Fig.  7). 

Support  of  Biology 

The  \alue  of  biology  in  the  dcxclop 
ment  of  the  U.S.S.R.  appears  to  be  coldly 
and  realistically  recognized.  Research  and 
instruction  is  regulated  by  the  need  for 
specified  knowledge.  Too,  the  great  pres 
tige  of  biologists  and  their  occasional  direct 
participation  in  administratis  e  decisions 
brings  about  a  substantial  emphasis  on  the 
fundamental  and  theoretical  aspects  of 
biologs. 

riie  needs  for  biological  knosvlcdge  in 
the  U.S.S.R.  differ  somesshat  from  the 
needs  for  biological  knoss ledge  in  the  U.S. 
riicsc  differences  arc  reflected  in  relatise 
emphasis  placed  on  different  fields  of  bi¬ 
ology.  rims  the  pressure  of  sast,  unde 
selopcd  areas  of  land  has  led  to  much 
emphasis  in  taxonomy,  ecology,  soil  bi¬ 
ology,  svildlife  research,  hyclrobiology, 
forcstrv,  animal  disease  and  consersation. 
Such  fields  have  not  svon  significant  sup¬ 
port  in  the  U.S. 

riic  Soviet  Union  has  a  substantial  ad- 
\antage  over  tbe  U.S.  in  that  the  Soviet 
citizen  has  been  generally  educated  in 
science.  .A  public  literate  in  science  sup¬ 
ports  science.  I  hc  Sosict  layman  knows 
about  science,  is  proud  of  the  accom¬ 
plishments  of  science,  and  can  talk  intelli- 
gcntlv  about  the  Institutes  of  Zoology 
and  Botany  in  his  city  or  republic.  The 
parts  member  bas  had  further  thorough  in 
doctrination  in  the  need  for  the  results 
of  scientific  endeavor.  I  hus  the  central 
role  of  the  party  in  planning  has  bene 
fited  the  development  of  both  education 
and  research  in  science. 

Kxceptional  emphasis  on  conservation 
( Fig.  S )  has  brought  supplementary  sup 
port  to  biology  . 


Results  of  the  trip. 

1 .  The  follow  ing  materials  were  ob¬ 
tained;  corrected  lists  of  Soviet 
serials;  recent  publications  especially 
monographs  and  copies  of  serials  not 
available  in  the  U.S.;  lists  of  per¬ 
sonnel;  outlines  of  organization;  re¬ 
ports  summarizing  activities  of  insti¬ 
tutes. 

2.  The  follow  ing  information  was  ob¬ 
tained:  recommendations  of  Soviet 
scientists  of  materials  to  be  trans¬ 
lated;  needs  for  .American  literature 
and  research  material;  attitude,  posi¬ 
tion  and  role  of  the  Soviet  biologist; 
patterns  of  graduate  education  in  bi¬ 
ology;  general  information  on  the 
status  of  Sov  iet  biology . 

5.  Personal  communication  was  estab 
lislied  with  Soviet  biologists  and  their 
interests  and  desires  recorded. 

4.  .A  preliminary  basis  was  established  for 
other  biologists  to  visit  the  U.S.S.R. 

5.  Problems  involving  the  translating 
program  were  defined. 

6.  Soviet  biologists  were  informed  about 
the  administration  of  .American  sci¬ 
ence  and  the  role  of  .A.l.B.S. 

7.  Specifie  proposals  of  Soviet  scientists 
for  further  cooperation  were  obtained. 

General  actions  recommended 

Manv  of  the  smaller  actions  required 
to  implement  further  communication  arc 
not  outlined  here  (e.g.  sending  of  lists 
of  .American  scientists  and  research 
materials). 

1. 'l’hc  U.S.  should  immediately  send 
biologists  and  librarians  as  tourists 
to  visit  their  colleagues  in  the  U.S.¬ 
S.R.  These  .Americans  should  not 
travel  as  delegations  or  teams.  They 
should  be  thoroughly  briefed  by 
.American  scientists  having  recent 
experience  in  the  U.S.S.R.  The 
principal  objective  should  be  to  in¬ 
crease  personal  communication.  Such 
travel  can  be  arranged  without  ex¬ 
cessive  difficulty  through  Intourist. 

2.  'I'he  U.S.  should  implement  the 
travel  of  Soviet  scientists  to  the 


United  States.  The  closed  area  ;on- 
cept  should  be  abandoned  ex  ept 
where  such  restrictions  are  essential 
for  security  reasons. 

3.  The  A.l.B.S.  should  establish  a  cen¬ 
ter  for  collecting  and  dispensing  in¬ 
formation  on  Soviet  biology.  I’he 
activities  of  the  center  should  include 
the  publication  of  news  of  Soviet 
biology  and  summaries  of  the  vork 
of  Soviet  organizations. 

4.  American  libraries  should  intciisifv 
their  efforts  to  establish  exchange 
agreements  with  Soviet  libraries. 
Emphasis  should  be  placed  on  deal¬ 
ing  with  individual  librarians  in  the 
republics. 

5.  The  abstracting  services  in  .American 
biology  should  explore  the  feasihilitv 
of  cooperative  action  with  the  Insti¬ 
tute  of  Scientific  and  Technical  In¬ 
formation. 

6.  The  agencies  involved  in  translation 
of  Soviet  technical  materials  should 
take  action  to  establish  agrecn  rents 
with  the  responsible  Soviet  agencies. 
Sucb  agreements  may  well  yield 
r.iuch  profit  to  biology  and  to  individ¬ 
ual  authors.  As  a  minimum,  discus¬ 
sions  would  produce  better  mutual 
imdcrstanding  of  problems. 

’l  ire  translating  of  Soviet  materials 
should  be  closely  coordinated  and 
selections  of  material  for  translation 
made  by  panels  of  biologists  expert 
in  the  fields  concerned.  The  opinion 
of  Soviet  experts  should  be  utilized. 

8.  'l  ire  translating  program  should  ac¬ 
cept  as  its  first  responsibility  the 
translation  and  distribution  of  the 
most  usefitl  bibliographic  tools. 

9.  Action  must  be  taken  to  place  in 
the  hands  of  biologists  the  routine 
announcements  of  new  Soviet  mono¬ 
graphs  in  biology. 

10.  The  editors  of  .American  journals 
should  be  encouraged  to  publish  ab¬ 
stracts  in  Russian.  .A.l.B.S.  should 
gain  gov  ernment  support  of  an  office 
to  prepare  such  abstracts  if  the  co 
operation  of  journal  editors  can  be 
gained. 


Biological  Overtones  oF  the  Thermal  Theory 
of  Biochemical  Origins 


SIDNEY  W.  FOX,  Florida  State  University’ 

Introduction 

URING  the  present  decade,  the  prob 
lem  of  spontaneous  generation  has 
become  an  area  of  chemical  experimenta¬ 
tion.  Either  the  objective  of  understanding 
the  origin  of  life  or  that  of  attaining  the 
utilitarian  goal  of  producing  a  living  cell 
artificially  poses,  however,  biological  prob¬ 
lems.  Furthermore,  most  biologists  will 


probably  agree  that  solution  of  the  chemi¬ 
cal  problem  is  properly  guided  by  the 
boundaries  set  by  biological  principles,  l  ire 
value  of  such  guidance  is  a  consequence  of 
the  premise  that  all  phenomena  are  mani¬ 
festations  of,  and  have  their  roots  in, 
previous  phenomena.  Ihis  is  a  point  of 
view  to  which  the  biologist  is  especially 
prore  because  of  his  daily  observations, 
ri'.c  concept  that  prebiochcmical  processes 


and  biological  processes  are  closely  related 
parts  of  an  overall  evolutionary  continunni 
is  likely  to  be  axiomatic  also  for  the  geolo¬ 
gist  and  astronomer.  I'his  interplay  be¬ 
tween  chemical  and  biological  modes  of 
thinking  is  evident  in  some  of  the  recent 
researches  in  the  field. 

Undoubtedly  many  or  most  humans  have 
devoted  thought  to  their  remote  origins. 
Books  which  have  attempted  to  outline  the 


is 

rv 

C( 

tl 

tl 

P' 

ft 

C 

C 

re 

II 

io 


vv 

w; 

VVi 

U 

P' 

ar 

P‘ 

io 

cc 

in 

ni 

ca 

ot 

ha 

ra 

Tl 

ex 

ha 

ac¬ 

es; 

dt 

in 

CO 

is 

Pf 

de 

fr( 

th 

is 

Cl( 

isi 

pr 

D-i 

no 

a 

vva 

otl 

fn 

111: 

nil 

fri 

pa 

on 

all 


20 


A-i-B-s  BULLETIN — /aiiuaiy  I9?9 


.\-l 


origins  of  life  in  a  natural  way  are  to  be 
fouiul  in  numbers  in  many  sizeable  libraries. 
The  best  known  of  these  eon^ctural  treat¬ 
ment^  IS  that  of  “'I'lie  Origin  of  Life  on  the 
Earth, '  bv  the  Russian  academician  A.  I. 
Opann.  blit  many  American,  British,  E’rcnch, 
and  other  authors  have  developed  this  topic 
ill  an  essentially  mechanistic  manner,  e.g., 
J.  D  Bernal  of  England,  in  his  “'I’he  Physi¬ 
cal  Basis  of  Life”. 

I  he  salient  feature  of  the  present  decade 
is  that  knowledge  and  speculation  had 
reached  a  stage  at  which  experimentation 
could  begin.  Insofar  as  the  author  is  aware, 
the  first  bold  experiments  constructed  for 
the  express  purpose  of  understanding  the 
primordial  origin  of  organic  compounds 
found  in  organisms  were  those  of  Melvin 
Calvin  of  the  University  of  California. 
Calvin  and  coworkers  published  in  1951  a 
report  that  they  had  converted  CO2  and 
H2O  to  IICIIO  and  HCOOII  by  a  helium 
ion  heam.  From  HCHO  it  is  possible  to 
visualize  production  of  many  compounds 
with  the  necessary  carbon-to-carbon  bonds. 
A  spectacular  and  stimulatory  experiment 
which  led  to  the  production  of  amino  acids 
was  reported  in  1953  by  Stanley  Miller, 
working  as  a  graduate  student  with  Harold 
Urey.  Since  1953  amino  acids  have  been 
produced  in  many  ways  under  conditions 
and  from  many  inorganic  and  simple  com- 
poiiuds  that  can  be  construed  as  prebio- 
logical.  I'hc  compounds  employed  have 
comprised  carbon  monoxide,  carbon  dioxide, 
methane,  formaldehyde,  hydrogen,  water, 
nitrogen,  ammonia,  nitrate,  ammonium 
carbonate,  glucose,  acetic  acid,  malic  acid, 
other  amino  acids,  and  the  forms  of  energy 
have  included  electricity,  solar  or  ultraviolet 
radiation,  /3-rays,  7-rays,  X-rays,  and  heat. 

The  Thermal  Theory 

Most  of  the  publications  in  the  area  of 
experimentation  with  biochemical  origins 
have  dealt  with  the  production  of  amino 
acids.  'I'hcre  can  be  little  doubt  that  inter¬ 
est  in  the  amino  acids  in  this  connection 
derives  from  the  fact  that  they  are  the 
molecular  units  from  which  proteins  are 
constructed,  coupled  with  the  fact  that  it 
is  at  least  extremely  difficult  to  visualize  a 
primordial  organism  which  was  not  largely 
dependent  upon  and  partly  constructed 
from  protein.  The  more  central  problem, 
then,  as  pointed  out  by  Blum  and  others, 
is  the  origin  of  protein. 

The  production  of  a  complex  polymer 
closely  resembling  protein  of  current  organ¬ 
isms  and  possibly  virtually  identical  with 
primordial  protein  (by  virtue  of  content  of 
Damino  acids)  has  recently  been  an¬ 
nounced  ( 1 ) .  This  material  is  produced  at 
a  temperature  above  the  boiling  point  of 
water  in  the  absence,  however,  of  water 
other  than  that  resulting  as  a  byproduct 
from  the  formation  of  peptide  bonds.  I’he 
materials  obtained  give,  after  hydrolysis, 
ninhydrin-stained  chromatograms  like  those 
from  casein,  have  molecular  weights  com¬ 
parable  to  those  of  proteins,  can  be  salted 
out  of  aqueous  solution,  yield  infrared 
absorption  patterns  and  color  tests  like 


those  from  protein,  and  can  substitute  in 
part  for  peptone  in  bacterial  culture  media. 
'I’he  chemistrv’  of  the  pansynthesis  is  indeed 
complicated,  but  a  critical  feature  is  inclu¬ 
sion  of  an  excess  of  dicarboxylic  amino  acid. 
Without  this  excess  the  reaction  mixtures 
are  hopeless  messes,  as  a  well  documented 
literature  and  experiences  of  amino  acid 
chemists  would  lead  one  to  expect. 

Prior  to  the  recent  accomplishment  of 
the  pansynthesis  of  the  presumed  primordial 
protein,  the  research  in  the  author’s  labora¬ 
tory  was  diverted  to  verifying  a  succession 
of  mostly  unanticipated  findings  ( 2 ) .  Some 
of  these  reactions  were  sought  on  the  basis 
of  evolutionary  thinking,  but  many  of  the 
results  were  quite  unexpected.  A  salient 
part  of  these  results  is  presented  in  Figure 
1.  riiis  flowsheet  can  be  interpreted  to 
indicate  that  numerous  linked  reactions 
arose  spontaneously,  that  enzymic  protein 
was  generated  in  the  presence  of  the  con¬ 
tinuous  reaction  products,  and  that  genic 
nucleic  acid  (on  the  basis  of  finding 
ureidosuccinic  acid)  helped  to  fix  a  record 
of  chemical  occurrences  np  to  the  moment 
of  its  own  synthesis. 

Biological  Overtones 

For  a  more  detailed  treatment  of  the 
thermal  studies,  other  papers  as  cited 
should  be  consulted.  The  material  in  this 
paper  will  be  confined  mainly  to  considera¬ 
tion  of  the  theoretical  biological  signifi¬ 
cance  of  such  studies. 


Regardless  of  how  continuous  may  have 
been  the  transition  from  a  prebiochemieal 
world  to  one  containing  life,  our  knowledge 
of  the  periods  before  and  after  must  mark 
the  border  where  chemistry  and  biology 
can  truly  be  said  to  meet.  It  is  possible  to 
trace  an  evolution  of  protein  molecules  ( 3 ) 
back  through  organisms,  albeit  inade¬ 
quately,  and  now  to  postulate  a  forward 
chemical  development  of  protein  mole¬ 
cules.  The  entire  process  is  an  evolution, 
in  the  larger  sense,  at  the  molecular  level 
and  in  part  it  has  features  which  can  be 
related  to  Darwinian  evolution,  e.g.,  varia¬ 
tion  and  selection  ( 3 ) . 

I’he  main  theme  which  can  be  seen  to 
be  running  through  the  entire  comprehen¬ 
sive  picture  is  a  biogenetic  one.  I’he  thermal 
flowsheet  of  E'igure  1  and  some  of  its  more 
elaborate  counterparts  ( 2 )  are  striking,  not 
only  because  they  contain  the  same  micro¬ 
molecules  as  are  found  in  nature,  but  also 
because  the  sequences  by  whicb  these  arise 
thermally  are  in  the  same  order  as  such 
reactions  occur  in  a  generalized  biosyn¬ 
thesis.  If  the  biogenetic  principle,  stating 
that  the  development  of  an  organism  re¬ 
flects  its  evolution,  is  correct,  a  naturalist 
should  then  expect  the  law  to  be  reducible 
to  the  chemical  level.  W  hen  we  regard  the 
thermal  pathways  as  prebiological  pathways, 
we  have  reduced  the  biogenetic  law  to  the 
chemical  level  and  spanned  the  prebiologi¬ 
cal  and  biological  eras  in  an  essentially 
Darwinian  continuum.  Also,  we  may  thus 
visualize  that  the  complex  administrative 


substances,  the  nucleic  acids  and/or  nucleo- 
proteins,  have  appeared  at  a  late  stage  when 
the  business  is  complete,  and  thus  available 
for  effective  administration. 

The  concepts  of  this  last  paragraph  are 
to  a  large  degree  inferences  from  experi¬ 
ments  rather  than  merely  working  premises. 
They  represent  outlooks  which  difcr,  how¬ 
ever,  from  premises  in  other  current  inter¬ 
pretations  of  the  primordial  world.  These 
other  points  of  view  are  based  on  the 
assumption  that  ( 1 )  prebiological  chemis¬ 
try  must  have  been  greatly  different  from 
biological  chemistry,  and  (2)  that  nucleo- 
proteins  came  before  most  or  all  of  cellular 
chemistry.  The  first  outlook  seems  to  be 
most  popular  with  nonbiologists,  but  this 
cannot  be  said  for  the  second,  which  is 
often  heard  from  geneticists.  The  argu¬ 
ment  in  this  second  case  is  simply  that 
since  the  gene  is  fundamentally  determi¬ 
nant  in  living  systems,  DNA  must  have 
come  first  in  prelife.  The  objection  to  this 
is  essentially  chemical,  and  is  based  on  the 
premise  that  complexity  is  approached 
through  simplicity,  in  agreement  with  the 
trend  in  the  developing  biosynthesis  in  the 
cell.  W  ithout  the  premise  that  complexity 
must  hare  arisen  from  simplicity,  the  con¬ 
cept  of  a  chemical  memorv  mechanism 
becomes  untenable  and,  if  one  assumes 
that  the  numerous  chemical  reactions  arose 
later,  it  is  also  unnecessary.  At  least  some 
reactions  involving  simpler  intermediates 
than  nucleoprotein  must  have  preceded 
nucleoprotein. 

A  basically  biological  point  of  view  holds 
that  no  individual  lives  in  an  environmental 
vacuum  and  that  to  understand  individuals 
we  must  understand  their  interactions.  Put 
another  way,  it  has  been  said  that  all  biolo¬ 
gists  need  to  be  ecologists.  For  reasons 
such  as  these,  it  is  significant  that  profound 
effects  are  obsened  in  the  thermal  interac¬ 
tions  of  amino  acids,  in  modes  of  behavior 
that  do  not  occur  in  the  individuals. 


W'hen,  for  example,  glutamic  acid  is  heated 
alone,  there  results  a  pyrrolidone  carboxylic 
acid,  not  a  peptide.  WTen  leucine  is  heated 
alone,  no  peptide  is  formed;  only  a 
diketopiperazine  and  tar  are  observed.  If 
the  two  amino  acids  are  heated  together, 
there  results  a  linear  peptide,  of  the  type 
sought.  Interactions,  then,  are  providing 
results  which  cannot  be  obtained  with  the 
individuals,  in  a  kind  of  molecular  ecology. 
At  yet  another  level,  we  can  conclude  that 
the  total  effect  requires  organization,  a  per- 
spectise  which  the  biochemist  is  these  days 
reacquiring  from  the  general  biologist,  after 
a  decades-long  sojourn  with  isolated  sys¬ 
tems.  The  interaction  effect  of  glutamic 
acid  and  leucine  is  but  one  component  of 
a  complex  of  phenomena  which  permit  the 
pansynthesis  of  proteinoid  ( 1 ) . 

The  thermal  mechanisms  are  also  con¬ 
sistent  w  ith  biological  mechanisms  in  that 
both  are  dynamic  and  persistent.  In  this 
respect  the  thermal  mode  is  properly  re¬ 
garded  as  a  radiation  mechanism  along 
with  the  solar,  and  /3-,  7-,  and  X-radiation, 
all  in  contrast  to  intermittent  electrical 
effects.  Radiation  is  favored  as  a  likely 
form  of  energy  for  prebiological  systems 
because  li\ing  organisms  are  characteris¬ 
tically  continuous  in  their  development  and 
dynamics.  In  the  last  two  decades  bio¬ 
chemists  have  come  to  recognize  the 
dynamic  chemical  nature  of  organisms. 
Perhaps  a  truer  emphasis  is  that  the  indi¬ 
vidual  cell  is  at  any  moment  proceeding 
in  some  phase  of  its  development;  dyna¬ 
mism  is  an  essential  concomitant  of  the 
development.  The  picture  of  thermal 
origins  is  consistent  with  this  emphasis. 

I’he  thermal  studies  have  also  yielded 
the  interesting  result  that  all  of  the  unex¬ 
pected  micromolecules  which  have  been 
identified  (many  clues  are  yet  to  be 
studied)  represent  substances  which  have 
been  identified  as  present  in  some  living 
system.  In  a  more  specific  way,  the  domi- 
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Figure  2.  Cyclical  Biosynthetic,  Enzymic,  and  Genic  Process.  This  Process  Pictures  the 
First  Cells  as  Having  Been  Formed  in  the  First  Operation  of  the  Cycle  according  to 
J.  Chem.  Education,  34,  472  (1957). 


nance  of  the  dicarboxylic  amino  acic  >  in 
the  thermal  pansynthesis  parallels  iheir 
dominance  in  biological  systems.  The  are 
found  in  excess  of  most  or  all  other  ai  lino 
acids  in  proteins  and  in  the  free  state  in 
fluids  of  plants  and  animals.  Braun  tein 
and  others  have  emphasized  their  key 
importance  in  the  biosynthesis  of  prt  'ein. 
Moreover,  recent  experiments  have  dei  ion- 
strated  that  although  each  dicarbe.  vlic 
amino  acid  is  effective  in  copolymtdza- 
tions,  aspartic  acid  is  the  critical  one  of 
the  two  in  thermal  synthesis  of  the  profein- 
like  materials.  This  is  parallel  to  Briun- 
stein’s  conclusion  that  aspartic  acid  is  the 
more  primitive  of  the  two  and  comports 
with  the  early  role  of  aspartic  acid  in 
biosynthesis. 

It  is  perhaps  not  surprising  that  one  can 
find  parallelisms  between  the  thermal  path¬ 
ways  and  the  extensive  biochemical  litera¬ 
ture.  It  is  of  interest,  however,  that  some 
of  these  relationships  appear  to  have  I'een 
suggested  first  from  the  thermal  studies. 
For  example,  the  confluence  of  the  tricar¬ 
boxylic  acid  cycle,  the  urea  cycle,  and 
pyrimidine  biosynthesis  was  first  proposed 
in  1955  in  a  symposium,  from  the  thermal 
studies.  In  1956,  Reichard  and  Haiisoff 
made  the  same  suggestion  in  Acta  Cheniica 
Scandinavica  on  the  basis  of  conventional 
biochemical  experiments.  In  another  in¬ 
stance  of  parallelism,  the  details  of  direct 
thermal  conversion  of  malate  to  aspartate 
were  reported  in  1955,  and  in  fact  had 
been  described  in  essence  purely  as  organic 
chemistry  in  1850.  Conversions  of  fumarate 
or  oxaloacetate  to  aspartate  have  been  ac¬ 
cepted  as  biochemical  pathways  for  many 
years.  In  1958,  definitive  experiments  on 
direct  biochemical  conversion  of  malate  to 
aspartate  were  reported.  It  can  now  be 
inferred  that  the  malate  conversion  was 
more  primitive,  having  been  superseded  in 
evolution  by  more  efficient  biochemical 
conversions  from  fumarate  or  oxaloacetate. 
ITie  malate  conversion  could  be  found  also, 
if  it  were  sought  and  if  it  were  there,  as 
it  appears  to  be. 

Finally,  interpretations  of  the  thermal 
theory  lead  to  the  concept  of  a  memory 
mechanism  at  the  chemical  level  as  at  the 
biological  level,  as  has  been  pointed  out. 
This  is  also  consistent  with  biogenetic 
thinking.  The  individual  cell  can  be  con¬ 
sidered  to  be  reenacting  the  chemical  his¬ 
tory  by  which  it  came  into  existence, 
because  the  final  fruit  of  this  development 
was  a  chemical  memory  mechanism,  i.e.,  a 
system  for  detailed  reproduction  of  suc- 
cessice  biochemical  events. 

Conclusion 

The  first  to  conclude  that  life  had 
thermal  origins  were  several  classical  biolo¬ 
gists,  such  as  Copeland  in  this  country. 
Biochemistry  was  not  at  the  time  of  these 
works  sufficiently  advanced  that  independ¬ 
ent  chemical  research  leading  to  the  same 
general  conclusion  could  be  performed. 
Humans,  in  their  usual  egocentric  fashion, 
often  devise  mental  obstacles  to  life  at  the 
temperatures  of  hot  water,  but  organisms 
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morpliologically  simpler  than  humans  and 
such  as  Miose  in  the  hot  pools  at  Yellow¬ 
stone  m  mage  to  thrive  very  well.  Cope¬ 
land  concluded  that  these  are  ancestral  to 
cold  water  forms. 

Reason  to  believe  that  any  theory  of  the 
origin  ot  life  is  correct  will  be  fortified  if 
a  living  unit  is  synthesized  under  the  con¬ 
ditions  of  the  theory.  Although  arguments 
persist  almut  the  definition  of  what  is  liv¬ 
ing,  artificial  production  from  inanimate 
materials  of  an  entity  which  can  generate 
more  of  its  kind  in  the  absence  of  other 
living  material  should  generally  satisfy  the 
requirements  of  a  successful  demonstration 
of  proiluction  of  life.  Such  a  dramatic 
event  would,  however,  not  conclusively 
prove  that  life  began  in  this  fashion.  On 
the  other  hand,  such  a  demonstration  is 
not  necessarily  required  to  \  alidate  a  theory 


of  origins.  Analogously,  it  was  not  neces¬ 
sary  for  the  acceptance  of  and  guidance  by 
Darwin’s  theory  of  lineal  evolution  of 
organisms  to  demonstrate  its  essential  cor¬ 
rectness  by  a  signal  experiment,  if  one 
could  have  been  devised. 

Among  the  ways  in  which  a  theory  of 
origins  can  be  tested  is  to  determine  its 
intraconsistency  and  its  interconsistency 
with  other  knowledge.  I’he  thermal  theory 
has  reached  a  stage  of  relative  comprehen¬ 
siveness  at  which  it  is  available  for  general 
critical  consideration  of  its  consistence  with 
other  knowledge. 

The  total  picture,  in  summary,  is  a  spon¬ 
taneous  generation  of  linked  chemical  reac¬ 
tions  (subsequently  anabolic  reactions), 
enzymic  protein  ( 1 ) ,  and  genic  nucleic 
acid  (3),  in  accord  with  Figure  2.  If  this 
picture  of  thermal  origins  or  any  other  is 


indeed  extensively  consistent  with  other 
knowledge,  we  can  seriously  entertain  the 
belief  that  science  is  on  the  “right  track” 
toward  answering  one  of  man’s  oldest  and 
most  provocative  problems. 
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Science  Education — A  ThreeFold  Problem 

SYDNEY  S.  GREENFIELD,  Rutgers,  The  State  University,  Newark,  N.  /. 


AS  A  can  tell  by  reading  the  news- 
.  papers,  it  is  now'  clear  to  almost  every¬ 
one,  that  our  national  program  in  science 
and  mathematics  is  very  inadequate,  that 
ive  hate  a  great  shortage  of  well  trained 
teachers  and  that  something  must  be  done 
about  it  very  soon.  Will  we,  however,  look 
beyond  our  hurt  national  pride  and 
thoroughly  analyze  the  situation  so  that  we 
will  know  just  what  is  wrong  and  how'  we 
can  improve  .\merican  education? 

To  do  so  we  shall  have  to  give  much 
greater  attention  to  the  quality  of  our  edu¬ 
cation  and  less  to  the  quantity  of  persons 
taught;  and  give  emphasis  to  the  serious 
matter  of  what  is  to  be  taught,  and  how  it 
will  develop  the  minds  of  our  youth,  and 
not  dwell  on  the  less  important  problems 
of  teaching  methods  and  making  the  school 
a  multi-purpose  social  institution.  Re¬ 
emphasis  should  be  placed  on  the  integrity 
of  knowledge  as  opposed  to  the  machinery 
of  teaching,  d’he  problems  w  ith  v\  hich  we 
are  confronted  are  not  simple,  and  there 
are  no  easy  solutions. 

In  the  first  place,  let  me  say  that  the 
urgent  need  to  improve  American  educa¬ 
tion  is  not  limited  to  the  field  of  science, 
but  applies  as  well  to  the  social  studies  and 
to  the  humanities.  W’hile  we  have  concen¬ 
trated  on  constructing  beautiful  new  build¬ 
ings  in  recent  decades,  we  have  permitted 
the  curriculum  to  become  invaded  by  train¬ 
ing  ill  skills,  by  play,  by  courses  in  social 
behav  ior,  and  by  other  activities  that  dilute 
the  genuine  intellectual  experience  which 
is  vital  to  education  at  all  levels. 

Condensation  of  address  delivered  at  the  Annual 
Founders’  Day  luncheon  of  the  Bergen  County 
(N.  J. )  Council  of  Parent-Teachers  Associations, 
February  18,  1958. 


Of  course,  our  attitude  towards  our 
schools  reflects  the  attitudes  of  our  con¬ 
temporary  culture,  and  as  a  people,  we  are 
too  much  concerned  with  appearances  and 
not  with  genuine  values.  A  beautiful  mod¬ 
ern  building  does  not  mean  that  a  school 
is  good;  it  is  more  likely  an  indication  of 
the  quality  of  the  architect  and  the  taste 
of  the  school  board.  It  is  false  economy  to 
spend  millions  for  modern  buildings  while 
paying  small  salaries  that  intelligent  and 
educated  young  men  and  women  will  not 
accept.  Such  generalizations  of  course  can¬ 
not  apply  to  an  entire  country,  as  large  and 
as  varied  as  ours.  As  you  know,  in  some 
areas  we  have  excellent  schools  with  very 
good  teachers  and  curricula,  but  unfortu¬ 
nately  they  seem  to  be  in  the  minority.  All 
too  frequently  teachers  are  hired  who  have 
little  or  no  training  in  the  fields  that  they 
are  required  to  teach.  It  is  estimated  that 
only  one  third  of  American  high  school 
teachers  of  science  and  mathematics 
majored  in  these  fields  in  college. 

We  have  built  a  multitude  of  educa¬ 
tional  institutions.  As  a  nation  we  take 
great  pride  in  the  enormous  number  of 
diplomas  and  degrees  that  we  grant  each 
year.  But  these  diplomas  and  degrees  have 
no  meaning  except  in  relation  to  the  par¬ 
ticular  institution  that  grants  them.  Some 
of  our  schools  and  colleges  are  excellent, 
among  the  best  in  the  world,  but  we  have 
others  from  which  students  graduate 
mainly  due  to  the  passage  of  time,  and  by 
wearing  out  the  furniture. 

If  we  aim  to  offer  equal  opportunity  for 
all  American  youth,  we  have  a  long  way 
to  go.  On  a  nationwide  basis,  we  need  a 
thorough  re-examination  of  our  educa¬ 
tional  system  with  a  view'  towards  upgrad¬ 


ing  standards,  eliminating  non-educational 
activities,  and  insisting  on  work  of  genuine 
intellectual  caliber  in  all  fields.  We  ought 
to  seek  to  establish  clearly  defined  national 
standards  of  achievement  and  excellence 
for  high  school  diplomas  and  for  college 
and  university  degrees. 

In  the  sciences,  we  need  to  plan  a  com¬ 
prehensive  program  of  both  physical  and 
biological  science  throughout  the  grade 
schools  and  the  high  schools.  The  same 
should  be  done  with  mathematics.  By  this 
I  mean  that  every  student,  not  only  those 
who  go  to  college,  but  even  those  who  do 
not,  should  have  much  more  intensive 
work  in  science  and  mathematics  than  is 
now  offered,  everj'  day  from  the  first  grade 
of  the  elementary  school  through  high 
school  graduation.  Science  has  long  been 
a  major  factor  in  our  civilization,  and  has 
become  an  ever  increasingly  important  part 
of  our  cultural  heritage.  However,  since 
the  19th  century  the  constant  struggle  to 
achieve  a  proper  role  for  science  education 
in  our  schools  has  met  with  only  limited 
success. 

Even  now,  when  the  enormous  need  to 
improve  American  education  is  widely 
recognized,  fears  are  being  voiced  by  some 
that  we  may  put  too  much  emphasis  on 
science.  VV’e  shall  have  to  dispel  these  fears 
by  pointing  out  the  great  deficiencies  in 
our  present  program,  and  that  it  will  take 
supreme  efforts  to  achieve  even  part  of  a 
really  adequate  program  in  science.  Also, 
we  shall  have  to  distinguish  between 
science  and  gadgetry,  for  too  many  people 
genuinely  confuse  science  and  technology, 
d  hey  do  not  understand  the  importance 
of  cultivating  science  for  its  own  special 
values,  its  objective  search  for  the  truth,  its 
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creati\cness,  its  readiness  to  acknowledge 
error  and  to  accept  new  ideas. 

On  a  nationwide  basis  it  would  seem 
almost  impossible  to  achieve  an  adequate 
program  in  science  and  mathematics  for 
our  schools.  The  shortage  of  competent 
teachers  is  acute  and  will  be  for  a  long  time 
to  come.  Unless  great  efforts  are  made  to 
re  educate  present  teachers,  to  improse 
teacher  education,  and  to  recruit  well-edu¬ 
cated,  articulate  and  stimulating  young 
teachers,  only  small  scale  improvements 
will  occur. 

Our  problem  is  therefore  tbreefold.  W’e 
must  plan  an  adequate  program  of  studies 
for  all  grades,  we  must  try  to  obtain  well- 
trained  teachers  to  carrv  out  the  program, 
and  we  must  provide  a  national  cultural 
atmosphere  in  which  rigorous  learning  and 
genuine  intellectual  actu  ity  arc  appreciated. 

riic  design  of  a  new  and  adequate  cur¬ 
riculum  in  science  for  all  grades  is  a  large 
task  that  will  require  considerable  study. 
It  should  be  done  bv  teachers  of  superior 
ability  who  are  familiar  with  the  problems 
of  teaching  the  age  groups  in  question,  in 
cooperation  with  specialists  in  all  fields  of 
science  who  arc  also  capable  of  under¬ 
standing  the  implications  of  their  fields  in 
the  general  education  of  children  and  teen¬ 
agers.  I  bcliexc  that  we  ha\e  the  necessary 
talent  in  our  grade  schools,  high  schools 
and  colleges.  W’e  need  to  bring  them  to¬ 
gether  to  work  for  the  common  good.  This 
could  be  done  bv  national  professional 
societies,  state  unixcrsitics,  or  foundations. 

In  the  lowest  grades  of  school  we  should 
be  teaching  natural  histoiy.  Here  we  can 
teach  the  nature  of  plants  and  animals, 
rocks  and  minerals,  and  the  stars,  through 
the  grades,  a  great  deal  of  dcscriptise 
botanv,  /oologs'  and  gcologv  can  be  taught. 
Leaf  and  insect  collections,  studies  of 
flow  ers,  trees,  shrubs,  birds,  rocks,  etc.,  will 
expand  the  horizons  of  our  youngsters,  and 
provide  a  broad  background  for  more 
analytical  work  later  on.  I'he  use  of  color 
motion  pictures  to  show  the  varietv  of  life 
and  the  nature  of  the  physical  environment 
can  accomplish  much,  especially  where  the 
teachers  are  not  prepared  to  handle  the 
many  broad  aspects  of  natural  historv .  W'e 
should  aim  to  encourage  curiosity,  to 
sharpen  powers  of  observation,  and  to 
inculcate  habits  of  questioning  and  explor¬ 
ing  nature. 

In  later  grades,  or  as  soon  as  children  are 
able  to  handle  it,  we  should  begin  to  teach 
them  the  meaning  of  experimentation  and 
analysis.  Here,  for  example,  students 
should  be  studying  living  plants  and  ani¬ 
mals,  making  careful  obsenations  on  their 
growth  and  behavior,  and  performing  vari¬ 
ous  tests  to  answer  questions.  Similar  ex¬ 
perimental  work  should  be  done  in  the 
phvsical  sciences. 

In  the  junior  and  senior  high  schools,  we 
need  to  plan  much  more  intensive  work 
in  science  than  has  yet  been  done  even  in 
our  best  schools.  What  is  now  covered  in 
the  general  science  courses  of  the  high 
school  should  have  been  tboroughly  ex¬ 
plored  in  lower  grades,  and  we  should  give 
comprehensive  descriptive  and  experimental 


work  in  botany,  zoology,  geology,  chem- 
istrv’,  physics,  geography,  and  astronomy, 
not  on  a  ‘take  one  if  you  please’  basis,  but 
practically  all  of  these  to  all  students. 
Intensive  one  semester  courses  could  be 
developed  in  each  of  these  fields,  or  they 
might  be  presented  as  much  broader  eourses 
in  physical  and  biological  sciences.  Our 
new  courses  should  include  much  more 
laboratory  work  than  has  until  now  been 
given  in  high  schools.  ’I’lie  upper  level 
courses  in  the  high  school  ought  to  take 
over  the  work  now  commonly  taught  as 
freshman  introductory  courses  in  college, 
so  that  the  colleges  can  start  at  a  more 
appropriate  advanced  level. 

Just  as  important  as  the  subject  matter 
to  be  covered  is  teaching  the  spirit  of 
science,  and  this  is  an  area  in  which  our 
schools  and  colleges  are  often  deficient. 
We  tend  to  teach  the  sciences  as  if  we 
were  preaching  dogma.  Instead  we  should 
be  telling  our  students  that  we  are  discuss¬ 
ing  tentative  conclusions  which  are  thus 
far  supported  by  the  available  evidence. 
Wc  need  to  emphasize  the  questioning 
spirit  that  sparks  discovery,  that  readiness 
to  recognize  error  and  to  accept  new  ideas. 
We  need  to  encourage  our  students  to 
think,  to  ask  questions,  and  to  seek  the 
answers,  as  often  as  they  can,  by  observa¬ 
tion  and  experiment,  and  not  always  by 
finding  it  in  the  book.  On  all  levels,  our 
students  must  have  the  experience  of  ask¬ 
ing  questions,  of  designing  experiments, 
and  of  obtaining  what  is  most  preeious  in 
science — objective  evidence.  \Ve  must 
teach  them  to  ask:  What  is  true?  How  do 
you  know?  How  reliable  is  the  evidence? 

In  the  field  of  mathematics,  much  work 
needs  to  be  done.  It  is  recognized  that  a 
thorough  revision  of  courses  in  both  high 
schools  and  colleges  is  necessary.  A  num¬ 
ber  of  mathematics  groups  and  teachers  of 
mathematics  have  been  at  work  on  this 
problem  and  new  curricula  are  being 
developed. 

I’he  problem  of  designing  adequate  cur¬ 
ricula  in  science  and  mathematics,  or 
indeed  in  any  area  of  knowledge  is  not  too 
difficult.  We  have  the  necessary  talent, 
and  now  greatly  increased  motivation.  If 
we  arrange  to  have  the  experts  in  various 
fields  work  with  the  teachers,  we  will  surely 
produce  the  courses  of  study  needed  to 
upgrade  instruction  in  our  schools  and  to 
challenge  our  talented  youth. 

More  important  than  providing  cur¬ 
ricula  and  physical  facilities,  is  the  problem 
of  prov  iding  adequate  numbers  of  compe¬ 
tently  trained  teachers  to  put  our  plans 
into  effect.  Here  is  where  we  will  en¬ 
counter  serious  difficulties.  As  you  know, 
we  now  have  a  great  shortage  of  teachers, 
especially  in  the  areas  of  science  and  mathe¬ 
matics.  In  addition,  many  of  the  teachers 
in  our  schools  are  not  prepared  to  teaeh 
present  courses  in'  science  and  mathematics, 
and  we  can  hardly  expect  them  to  offer  a 
new,  more  advanced  and  intensive  pro¬ 
gram.  riierefore,  we  have  the  double  task 
of  re  educating  many  present  teachers,  as 
well  as  obtaining  many  new  teachers  who 
are  well  educated  in  their  respective  fields. 


With  regard  to  in-serv  ice  teachers,  pecific  * 
proposals  can  be  made.  For  those  t  acheis  * 
who  have  had  little  or  no  training  in  the 
subject  matter  areas,  as  well  as  tho  ,c  who  I 
have  been  teaching  a  long  time  arj  may  I 
need  up-to-date  refresher  courses,  special  H 
lecture  and  laboratory  courses  shodld  be 
provided  that  are  comparable  vvitli  high  ■ 
level  college  courses.  The  method  of  offer-  ™ 
ing  these  courses  will  vary  with  lot  il  con 
ditions  across  the  country.  But  in  a  metro  ^ 
politan  area  the  program  should  present  no  ik 
special  difficulties,  ’l  ire  courses  could  be  u 
sponsored  jointly  by  boards  of  education, 
on  a  coimtv  -vvide,  or  state-wide,  basis  They  : 
could  be  offered  at  centrally  located  high 
schools  or  colleges,  and  be  taught  m  the 
late  afternoon  or  evening  by  prfrfessors  Ei 
from  colleges  and  universities  in  tin  area.  ^ 
as  well  as  by  those  high  school  tcachen 
who  are  well  qualified  in  their  subjects.  In 
many  parts  of  the  U.  S.  there  will  be  few 
if  any  high  school  teachers  capable  of  giy 
ing  these  courses,  but  in  northern  \ew 
Jersey,  New  York  City,  Chicago,  Cali 
fornia,  etc.,  there  should  be  a  considerable 
number  of  teachers  qualified  for  the  job.  3 
Boards  of  education  will  need  to  work 
out  a  system  whereby  teachers  who  im 
prove  themselves  with  such  courses  in 
science  or  mathematics,  or  indeed  other 
fields  of  knowledge,  will  receive  credit  for  , 
them,  translatable  into  salary  increases.  I  j 
must  insist  that  here  I  am  referring  only  to 
courses  in  the  subject  matter  fields.  [ 

On  the  other  hand,  teachers  who  have  I 
had  good  undergraduate  training  in  special  [ 
fields,  should  be  encouraged  to  continue  J 
their  studies  by  doing  graduate  work  at  [ 
universities  within  commuting  distance,  r 
during  the  academic  year,  or  during  sum  1 
mer  sessions.  Universities  should  plan  to  ' 
accommodate  in-service  teachers  who  wish  [ 
to  pursue  graduate  studies  on  the  master’s  | 
degree  level  in  science  and  mathematics,  by 
scheduling  courses  in  the  evenings,  on  Sat 
ttrdavs  and  during  summers,  when  teachers 
are  free  to  take  such  courses. 

Special  salary  increments  should  be  given 
to  those  who  earn  master’s  degrees  in 
science,  mathematics,  languages,  history,  J 
and  other  fields  of  knowledge,  and  some  | 
attention  should  be  paid  to  the  quality  of  - 
the  degree  granting  institution.  Since  j 
grachrate  instruction  is  ttsually  expensive,  • 
the  major  share  of  this  task  should  fall  i 
to  state  universities  and  city  colleges,  where  | 
tirition  rates  can  be  kept  relatively  low.  f 
Graduate  work  in  education  for  high  | 
school  teachers  should  be  strongly  \ 
discouraged.  I 

I'he  reertritment  of  new  teachers  of  ex  f 
cellent  quality  and  in  adequate  numbers  is  I 
an  imposing  challenge.  It  will  involve  a  ! 
realistic  appraisal  of  the  factors  that  dis  I 
courage  many  intelligent  young  men  and 
women  from  entering  the  profession. 

There  are  many  factors  that  operate  to 
create  a  teacher  shortage,  and  one  of  the 
most  important  is  the  salary  level.  In  our 
expanding  and  inflationary  economy, 
teachers’  salaries  have  simply  not  kept  pace 
with  other  salaries,  and  many  young  men 
and  women  who  might  like  to  teach,  turn 
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iiistcal  to  more  lucrative  occupations. 
Another  factor  is  the  failure  of  the  schools 
to  a\' ihen  intellectual  curiosity,  so  that 
main  .vho  might  have  enjoyed  lives  of 
schoiai'hip  and  teaching  are  never  led  to 
under  tand  the  genuine  satisfactions  of 
studv  and  teaching.  Moreover,  those  who 
do  api'icciate  the  possibilities  in  a  teaching 
career  are  often  deterred  from  going  into 
cleniciitary  and  secondary  school  teaching 
bv  th'.  biand,  multi-purpose,  social  char¬ 
acter  I  hat  has  been  imposed  on  many  of 
onr  srhools.  I  mean,  of  course,  the  schools 
that  tend  towards  turning  out  homogen¬ 
ized.  life-adjusted,  agreeable  conformists, 
instead  of  alert,  informed  and  cjiiesfion- 
ing  iiinids. 

I'hcrefore,  in  order  to  attract  the  bright 
voung  people  that  we  need,  we  shall  have 
to  raise  salaries  to  a  level  that  is  acceptable 
to  the  best  talent,  and  we  shall  have  to 
return  the  schools  to  their  proper  function, 
that  of  rigorous  intellectual  training  in  his- 
torv,  literature,  languages,  mathematics, 
physical  and  biological  science,  and  other 
areas  of  genuine  knowledge.  Our  teachers 
should  be  trained  in  first  rate  liberal  arts 
colleges,  and  be  encouraged  to  undertake 
graduate  study  in  scholarly  fields.  Just  as 
we  have  abandoned  the  “Normal  School” 
idea,  we  should  now  aim  to  educate  all  of 
our  teachers  in  first  rate  liberal  arts 
colleges. 

Further,  I  think  we  need  to  drastically 
reduce  the  rec|uirement  of  education  courses 
in  teacher  certification.  Certainly  our 
teachers  need  instruction  in  principles  and 
methods  of  fhe  profession,  but  surely  it 
need  not  be  spread  out  over  so  many 
semesters.  'Fhe  history,  philosophy  and 
methods  of  education  can  probably  be 
taught  very  adecpiately  in  two,  or  at  most, 
three  semester  courses.  Such  courses 
should  be  much  better  than  most  of  the 
present  courses  in  education,  which  are  so 
repugnant  to  first  rate  minds.  Some  of 
these  courses  are  aptly  described  as  “the 
unctuous  elaboration  of  the  obvious”.  It 
seems  to  me  that  they  ha\e  two  deleterious 
effects.  F’irst,  they  discourage  the  bright 
student  by  giving  him  a  poor  opinion  of 
teaching,  and  of  the  profession,  and  in  the 
second  place,  they  use  time  that  might  be 
spent  on  genuinely  intellectual  disciplines. 

As  1  see  it,  the  key  to  the  whole  problem 
in  American  education  is  the  teacher,  and 
we  should  spare  no  effort  to  obtain  a  staff 
of  well-educated,  inspiring  teachers.  Never¬ 
theless,  it  seems  to  me  that  whatever  we 
do,  we  will  not  be  able  to  obtain  enough 
well  trained  teachers  to  staff  all  of  our 
schools.  'Fhe  shortage  will  be  particularly 
acute  in  the  sciences  and  mathematics. 
\\  hat  then  shall  we  do?  I  believe  that 
there  is  no  substitute  for  the  good  teacher, 
but  if  we  simply  do  not  have  enough  good 


teachers  to  go  around,  we  shall  have  to 
resort  to  the  use  of  devices  such  as  tele¬ 
vision  and  the  motion  picture.  Thus  far, 
experiments  with  television  are  promising 
and  the  motion  picture  seems  to  be  a  most 
useful  tool.  I  should  like  to  explain  briefly 
how  I  think  it  might  be  used  to  greater 
advantage. 

\  year  ago  a  professor  from  the  Uni\er- 
sity  of  California  taught  a  course  in 
physics  to  about  700  high  school  students 
in  the  Pittsburgh  area,  over  a  local  educa¬ 
tional  television  station.  The  course  was 
recorded  on  film  and  this  year  is  being 
offered  to  about  7?, 000  students  in  H 
states.  Next  year  the  course  may  be  offered 
more  widely  in  North  America,  as  well  as 
in  Kurope,  Africa,  and  Australia.  A  similar 
project  is  planned  for  high  school  chem¬ 
istry,  and  other  subjects  are  being 
considered. 

Now  it  must  be  admitted  that  any  film 
provides  a  passive  experience  for  the  pupil. 
He  cannot  ask  it  questions,  or  participate 
in  the  action.  However,  the  device  makes 
it  possible  to  show  him  experiments  that 
he  otherwise  could  not  see,  as  well  as  to 
let  him  see  and  hear  some  of  the  best 
teachers  in  America.  If  teachers  in  these 
subjects  cannot  be  obtained  locally,  these 
films  will  perform  a  valuable  service. 
W  here  qualified  chemistry  and  physics 
teachers  are  available,  the  films  should  form 
a  valuable  adjunct  to  teaching. 

It  seems  to  me  that  films  are  most  useful 
in  the  informational  aspects  of  teaching, 
but  they  should  ne\cr  be  allowed  to  replace 
objecti\e  laboratory  experience.  Consider 
the  enormous  potential  of  the  medium  in 
the  biological  sciences,  where  full  color, 
large  screen,  sound  films  might  bring  the 
whole  world  of  living  things  into  the  class¬ 
room.  These  teaching  films,  as  I  see  them, 
should  be  made  by  experts  with  profes¬ 
sional  filmmaking  skills  such  as  are 
exhibited  by  the  Wait  Disney  studios,  and 
others  who  ha\e  made  commercial  nature 
films.  But  they  should  be  scientifically  very 
accurate.  Whole  courses  could  be  filmed 
in  planned  sequences,  and  be  shown  all 
over  the  country.  'Fhcir  value  in  providing 
v  isual  experiences  of  the  physical  and  bio¬ 
logical  environment,  of  laboratories  and 
experiments,  to  every  school  in  the  coun¬ 
try,  should  more  than  justify  the  cost. 
Consider  also  the  enormous  potential  value 
of  such  films  in  other  fields,  such  as  his¬ 
tory  and  geography. 

■All  the  proposals  that  we  can  make  for 
new  buildings,  for  upgrading  the  schools, 
for  rigorous  intellectual  curricula,  for  better 
trained  and  better  paid  teachers  are  not 
enough,  unless  the  society  in  which  we  live 
will  support  better  schools.  By  this  I  do 
not  mean  only  financial  support,  which  I 
think  we  may  get.  We  need  a  society  that 


has  a  genuine  love  of  learning,  and  an 
appreciation  of  scholarship.  We  need  a 
society  that  is  concerned  with  genuine 
values  and  in  which  facade  and  fakery  are 
deplored.  Only  in  such  a  climate  can  we 
establish  and  maintain  excellent  schools. 
Unfortunately,  our  contemporary  culture  is 
too  much  concerned  with  material  pleas¬ 
ures.  It  tends  to  tolerate  its  schools  as 
necessary,  but  somewhat  bothersome  insti 
tutions.  Indeed,  in  some  ways  it  is  essen¬ 
tially  anti  intellectual  and  tends  to  distrust 
the  human  mind  whenever  it  operates 
above  the  mass  level.  You  need  only  to 
listen  to  the  vast  majority  of  advertising 
slogans  and  statements  to  know  in  what 
contempt  we  hold  ourselves. 

We  shall  need  to  change  the  values  of 
.American  society  so  that  they  are  more 
spiritual  and  intellectual  and  less  material. 
'Fhis  is  certainly  not  a  new  proposal  for  it 
has  been  advocated  throughout  our  history. 
However,  until  now,  we  have  been  able  to 
get  by  with  an  emphasis  on  conspicuous 
consumption  while  a  minority  of  scholars 
and  scientists  have  kept  learning  alive. 
Suddenly,  all  this  has  changed.  We  are 
now  competing  with  nations  which  may 
not  possess  our  material  wealth,  but  possess 
a  revolutionary  vitality  that  emphasizes 
cultural  and  scientific  achievements.  Make 
no  mistake  about  it,  the  achievement  in 
.America  of  a  more  mature  culture,  in 
which  there  is  a  real  love  of  learning,  a 
respect  for  education  and  scholarly  accom 
plishment,  a  respect  for  the  moral  and 
ethical  values  that  are  basic  in  our  national 
heritage,  is  no  mere  luxury.  Upon  this 
achievement  rests  the  survival  of  western 
civilization. 

In  order  to  achieve  a  change  of  values, 
we  may  have  to  adopt  some  of  the  methods 
of  adverfising  that  keep  us  on  such  a  high 
pitch  of  buying  what  we  need,  and  more 
often  what  we  do  not  need.  AV^e  shall  have 
to  plan  aggressive  campaigns  to  educate 
the  American  public  at  large  as  to  the 
values  and  the  great  pleasures  of  reading 
and  studying.  It  will  require  the  coopera 
tive  efforts  of  all  educational  and  commu¬ 
nity  agencies,  and  we  must  be  sure  that  we 
are  inculcating  genuine  values,  and  not,  as 
is  more  often  the  case,  selling  other  slogans. 

All  is  not  well  in  American  education 
and  it  will  take  greater  effort  by  all  of  us 
to  analyze  what  is  wrong,  and  to  see  what 
we  can  do  about  creating  better  schools. 
But  as  I  said  at  the  beginning,  we  shall 
have  to  turn  our  major  attention  to  the 
quality  of  our  education  and  away  from  the 
quantity  of  persons  taught;  and  to  the 
serious  matter  of  what  is  to  be  taught  and 
how  to  develop  the  minds  of  our  youth, 
and  away  from  the  less  important  problems 
of  the  machinery  of  teaching.  What  con¬ 
cerns  us  is  the  inside  of  the  package,  and 
not  the  wrapping! 
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An  Analysis  oF  Salary  Data  of  Biologists  from 
the  National  Register  of  Scientific  and 
Technical  Personnel 

HIDEN  T.  cox  and  JOAN  V.  BATTERTON 


Almos  t  a  year  ago  the  United  States 
^  Ci\  il  Scrs  ice  Commission  announced 
increases  in  salary  to  “top-of-grade”  for 
physicists,  some  chemists,  engineers  and 
certain  other  scientists  employed  by  the 
Federal  Goxernment.  Biologists  were  not 
included. 

Since  the  AIBS  is  not  a  Federal  agency, 
it  could  not  request  a  review  by  the  Civil 
Service  Commission  of  this  action.  The 
Institute  did  present  arguments  concern¬ 
ing  the  serious  consequences  which  will 
result  in  recruitment  of  able  biologists  to 
federal  service,  in  the  prestige  of  biology 
as  a  profession,  and  in  the  Federal  scien¬ 
tific  program  generally. 

As  supporting  material  to  these  argu¬ 
ments,  the  AIBS  prepared  and  presented 
to  the  Commission  a  surv'cy  of  biologists’ 
salaries  in  1954  and  1956.  These  salary 
data  were  compiled  for  biologists  at  vari¬ 
ous  academic  degree  levels  and  in  different 
categories  of  employment.  Data  were 
taken  from  questionnaires  returned  by 
biologists  in  response  to  the  1954  and  1956 
canvasses  of  the  National  Register  of  Sci¬ 
entific  and  I’echnical  Personnel  and  the 
cooperation  of  the  National  Science  Foun¬ 
dation  in  this  survey  is  gratefully 
acknowledged. 

The  1954  data  are  compiled  from  ques¬ 
tionnaires  distributed  during  that  year  and 
returned  during  1954  and  1955.  Similarly, 
the  1956  data  are  from  questionnaires  re¬ 
turned  during  1956  and  1957.  Question¬ 
naires  were  sent  to  all  AIBS  Member  and 
Affiliate  Societies  and  to  several  societies 
which  are  not  affiliated  with  the  AIBS. 
The  societies  of  the  Federation  of  Ameri 
can  Societies  for  Experimental  Biology 
and  certain  other  societies  with  interests 
allied  to  F'ASEB  were  not  canvassed;  and, 
therefore,  data  concerning  these  biologists 
are  not  included  in  the  AIBS  study.  The 
.\1BS  study  includes  data  from  1 5,628 
biologists  responding  to  the  1954  canvass 
and  14,320  responding  to  the  1956  canvass. 
Table  I  depicts  the  distribution  of  these 
biologists  at  the  baccalaureate,  masters  and 
doctorate  levels  by  type  of  employer.  Only 
full-time  employed  male  biologists  are 
included. 

Median  salaries  of  biologists  included  in 
this  study  are  shown  in  Table  II.  Median 
salaries  were  computed  from  data  for  1954 


and  for  1956  but  were  not  computed  for 
any  category  including  fewer  than  25  per¬ 
sons.  The  approximate  rate  of  median 
salary  increase  in  the  two-year  period  is 
shown  in  Table  II.  It  would  appear  from 
these  data  that  while  median  salaries  paid 
in  Federal  service  are  relatively  high  by 
comparison  with  other  employers,  the  rate 
of  salary  increase  at  each  level  during  this 


two-year  period  was  among  the  lowest. 
This  is  represented  graphically  by  Table 
III. 

Table  IV^  presents  still  another  picture 
of  biologists.  The  median  salary  of  a 
biologist  with  limited  experience  employed 
by  the  P'ederal  Gosernment  is  higher  than 
average.  On  the  other  hand,  it  is  impor¬ 
tant  to  note  that  seseral  other  types  of 


Table  1 

DISTRIBUTION  OF  BIOLOGISTS  BY  TYPE  OF  EMPLOYER 
B.S. 


College  . 

High  School  . 

International  Government 

Federal  Government  . 

State  Government  . 

Non-Profit  Organization  . . 

Self-Employed  . 

Industry  . 

Miscellaneous  . 


Total 


High  School  . 

International  Government 

Federal  Government  . 

State  Government  . 

Non-Profit  Organization  . . 

Self-Employed  . 

Industry  . 

Miscellaneous  . 

Total  . 


High  School  . 

International  Government 

Federal  Government  . 

State  Government . 

Non-Profit  Organization  . . 

Self-Employed  . 

Industry  . 

Miscellaneous  . 


M.S. 


Ph.D, 


1954 

1956 

401 

22; 

137 

128 

3 

0 

2.022 

1,503 

793 

790 

65 

53 

182 

141 

1.241 

1,363 

0 

31 

4,844 

4,236 

1,688 

1.055 

287 

272 

1 

0 

1,219 

958 

562 

506 

129 

93 

79 

66 

662 

601 

0 

52 

4,627 

3.603 

4,272 

4,534 

14 

59 

9 

0 

968 

897 

250 

161 

216 

216 

23 

30 

405 

524 

0 

80 

6,157 

6,481 

15,628 

14,320 
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Tabic  II 

MEDIAN  ANNUAL  SALARY  BY  TYPE  OF  EMPLOYER 


B.S. 


Colli  trf  . 

High  Si'liool  . 

Fediral  Government  . 

State  Government  . 

Non-Profit  . 

Industry  . 

Self-l'.mployed  . 

M.S. 

College  . 

High  School  . 

Federal  Government  . 

State  Government  . 

Non-Profit  . 

Industry  . 

Self-Employed  . 

Ph.D. 

College  . 

High  School  . 

Federal  Government  . 

State  Government  . 

Non-Profit  . 

Industry  . 

Self-Employed  . 


1954 

1956 

Increase 

$5,550 

$  6,230 

12% 

4,350 

4.900 

12% 

5.930 

6,390 

08% 

4.760 

5,440 

15% 

5.760 

7,310 

27% 

5,760 

6,750 

18% 

7.500 

8.250 

$4,890 

$  5,900 

20% 

4.790 

5,480 

14% 

5.860 

6.560 

12% 

4.700 

5,560 

18% 

5.680 

6,870 

21% 

6,260 

7.280 

16% 

7,160 

8,500 

$6,400 

$  7,160 

12% 

♦ 

6,970 

7,320 

7,660 

05% 

6,210 

7.040 

13%) 

7,420 

7,930 

07% 

8,470 

9,390 

10% 

♦ 

12,000 

♦  Too  few  eases  to  permit  caloiilation  of  median 


employers  offer  higher  median  salaries  for 
biologists  who  ha\  e  attained  greater  experi¬ 
ence  in  the  field,  regardless  of  level  of 
education. 

With  respect  to  numbers  of  persons  em¬ 
ployed,  the  Federal  Government,  colleges 
and  universities,  and  industry  are  the 
major  cmplovers  of  biologists  included 
in  this  study.  'Fable  V  lists  median  salaries 
paid  by  these  employers  to  specialists  in 
various  fields  of  biology  at  different  levels. 

Fhe  study  was  sent  to  the  Civil  Service 
Commission  in  May  of  1958.  An  informa¬ 
tional  hearing  was  held  by  the  CSC  shortly 
thereafter  and  the  results  of  the  study  were 
presented  to  the  various  agencies  of  the 
Federal  Government  hiring  biologists. 

Before  requests  from  these  agencies  for 
a  salary  increase  for  several  of  the  spe¬ 
cialty  categories  could  be  acted  upon.  Con¬ 
gress  passed  and  the  President  signed  a 
bill  granting  a  10  percent  increase  to  all 
Federal  employees.  The  future  of  addi¬ 
tional  salary  increases  for  biologists,  to 
bring  them  to  the  level  of  other  Federally- 
employed  scientists,  is  uncertain. 
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MEDIAN  ANNUAL  SALARY  BY  YEARS  OF  EXPERIENCE— 1956  ONLY 
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Biolosv  in  Germany  Today 

i  A.  GUNN  RICHARDS  ,  University  of  Minnesota,  St.  Paul 


I.  The  training  of  biologists 

Till  official  German  Research  Organi¬ 
zation  recently  issued  a  72-page  book- 
■  r  let  entitled,  “Memorandum  on  the  Status 
of  Biology”*  based  on  data  collected  be¬ 
tween  November  1956  and  July  1957.  This 
was  prepared  by  Dr.  A.  11.  Meyl  with 
ach'ice  fiom  a  committee  of  1 5  professors 
and  directors  of  institutes.  ITie  content  and 
treatment  indicates  that  it  is  intended  for 
the  use  of  university  rectors,  of  the  Minis¬ 
tries  of  Culture  and  Education  of  the 
various  States,  and  of  industrialists  and 
economists. 

The  Introduction  points  out  that  Ger- 
luanv  lost  its  preeminent  position  in 
biologs  after  M’orld  War  I.  Now,  for  train¬ 
ing  in  the  newer  fields  of  the  past  twenty 
years  ( modern  genetics,  microbiology’, 
virology,  etc.)  young  men  must  be  sent 
abroad — and  many  of  them  do  not  return 
because  there  are  not  enough  institutions 
with  appropriate  facilities  and  acceptable 
positions.  Even  the  traditional  fields  are 
being  continually  depleted  by  the  emigra¬ 
tion  of  trained  personnel.  The  Memoran¬ 
dum,  then,  addresses  itself  to  the  question 
of  what  can  be  done  to  improve  the 
situation. 

First,  there  is  an  analysis  of  the  status  of 
the  various  fields  of  biology  under  the  head¬ 
ings:  Morphology  and  Systematics,  Ecology, 
Physiology,  Genetics,  Microbiology,  Bio¬ 
chemistry,  Biophysics,  and  Biomathematics. 
Throughout  this  treatment  the  foremost 
idea  is  that,  while  traditional  biology  must 
be  continued  and  jobs  somehow  found  for 
the  ‘old  fashioned’  types  of  biologists,  what 
is  really  needed  are  ‘modern  biologists’ 
fluent  in  chemistry,  physics  and  mathe¬ 
matics,  capable  of  using  newer  equipment 
and  methods,  and  ready  to  attack  ‘impor¬ 
tant  problems,’  that  is,  problems  which  rc 
quire  such  background  and  equipment. 
Actually,  this  is  the  most  interesting  part 
of  the  pamphlet,  and,  except  for  the  occa¬ 
sional  references  to  the  situation  in  Ger¬ 
many,  could  apply  to  the  status  of  biology 
throughout  the  world.  There  is  obvious 
bias,  but  in  spite  of  this  bias  the  treatment 
is  comprehensive  and  good. 

In  the  next  section  it  is  pointed  out  that 
the  number  of  students  majoring  in  biology 
m  the  universities  and  technical  colleges 
of  Germany  rose  from  950  in  1934/35  to 
3201  in  1949/50  but  has  been  slowly  de¬ 
creasing  since  then.  It  fell  to  a  low  of  1973 
in  1955/56,  and  rose  to  2280  the  next 
year.  In  percentage  of  the  total  student 


•  Actual  title:  "Denkschrift  zur  Lage  der 
Biologie.”  Published  by  the  Deutsche  Forschungsge- 
meinschaft,  Frankengraben  40,  Bad  Godesberg, 
Germany,  February  1058. 


body,  majors  in  biology  rose  from  1.2% 
in  1934  to  3.2%  in  1949,  and  has  now 
dropped  back  to  1.8%.  The  Memorandum 
says  that  this  stagnation  is  no  doubt  due 
to  the  poor  job  prospects  for  biologists  in 
industry.  Whether  this  is  true  or  not,  the 
tabular  data  show  that  biology  ranks  six¬ 
teenth  among  the  various  curricula — a  low 
status  when  we  remember  that  this  in¬ 
cludes  not  only  botany  and  zoology  but 
also  the  non  medical  applied  aspects  of 
both. 

Students  majoring  in  biology  in  Ger¬ 
many  may  be  preparing  for  any  of  three 
careers.  T  hey  may  be  taking  a  doctorate 
with  thesis  and  heading  for  eventual  “Pro¬ 
motion”  which  allows  them  to  lecture  at 
a  university.  Or  they  may  prepare  for  the 
“State’s  Examination”  which  permits  them 
to  teach  in  what  we  would  call  high  schools 
(in  Germany,  as  in  America,  most  univer¬ 
sity  professors  do  not  have  the  credentials 
for  teaching  in  secondary  schools).  Or  they 
may  seek  a  “Diploma,”  a  more  technical  or 
applied  degree  needed  by  persons  wanting 
professional  employment  in  industry  or 
gorernment. 

Gonfining  our  attention  to  what  is  said 
relative  to  university  and  institute  posi¬ 
tions,  we  find  a  rather  amazing  set  of  state¬ 
ments.  T  he  Memorandum  states  that  con¬ 
siderable  difficulty  is  encountered  about 
replacements  despite  the  large  number  of 
graduates  in  biology.  It  says  that  the  trou 
ble  stems  from  four  things.  First,  there  is 
a  surplus  of  (undesired)  graduates  with 
traditional  training;  second,  a  dearth  of 
(desirable)  graduates  with  ‘modern’  train 
ing;  third,  an  inadequate  total  number  of 
positions;  and  fourth,  a  lamentable,  albeit 
natural,  tendency  of  many  institute  direc¬ 
tors  to  recommend  for  tenure  positions 
persons  of  dubious  or  borderline  status 
(simply  because  such  persons  have  no 
future  at  all  if  dismissed).  The  Memoran¬ 
dum  goes  on  to  say  that  improvement  can 
come  only  when  there  is  an  increase  in  the 
number  of  chairs  and  institutes  coupled 
with  a  simultaneous  ‘modernization’  of  the 
training  program.  To  be  sure,  such  would 
be  one  solution — a  solution  that  retains  all 
the  essence  of  the  germanic  academic  struc¬ 
ture  where  the  Professor  has  total  author¬ 
ity,  and  all  others  are  aspirants,  or  failures 
relegated  to  Assistent  status,  or  failures  to 
be  disposed  of.  Nowhere  in  the  Memo¬ 
randum  is  there  any  suggestion  that  the 
academic  structure  itself  might  profitably 
be  modified,  that  positions  below  that  of 
Professor  might  be  made  desirable  in  the 
sense  of  security  and  providing  a  ‘good  life.’ 

There  are  relatively  few'  positions  in  the 
U.  S.  corresponding  to  that  of  a  Professor 
in  Germany.  It  is  not  necessarily  equiva¬ 
lent  to  our  department  head  though  in  cer¬ 


tain  cases  near  to  it.  The  Professor  truly 
has  total  authority  over  his  group.  Arro 
gance  and  the  use  of  dictatorial  power  are 
noticably  prevalent.  While  there  are  in¬ 
dubitably  exceptions,  and  the  power  is 
certainly  not  always  abused,  the  potential 
of  the  position  is  always  present.  I  per¬ 
sonally  see  little  liklihood  of  change  in  so 
deepseated  an  organization  when  it  is 
accepted  by  the  general  population.  .And 
w  ith  no  change  in  the  organization,  I  see 
little  hope  for  improvement  in  the  overall 
situation  simply  by  increasing  the  number 
of  professorships  and  institutes. 

The  Memorandum  continues  with  a 
treatment  of  the  current  personnel  and 
equipment  situation.  It  says  the  Professors 
are  orerworked.  And  they  certainly  arc. 
T  he  Professor  is  expected  to  deliver  the 
main  general  lecture  of  his  division  (for 
which  he  recehes  lecture  fees  from  the 
students  to  augment  his  salary)  and  to 
direct  literally  everything  else  personally. 
.Astonishing  to  an  .American  is  the  state 
ment  that  there  is  “a  seemingly  endless 
increase  in  the  number  of  non-delegatable 
duties”  such  as  lectures,  congresses,  editor¬ 
ships,  expert  coun,scl,  etc.  To  us,  most  of 
these  arc  not  “non-delegatable.”  The 
Memorandum  says  that  this  can  be  cor 
rcctcd  only  by  an  increase  in  the  number 
of  chairs.  Americans  may  think  of  other 
ways — wa)S  that  obviously  arc  attractive  to 
considerable  numbers  of  young  German 
graduates. 

Zoological  and  Botanical  Institutes  arc 
located  in  about  twenty  cities  of  W’est 
Germany.  T  hese  provide,  since  some  have 
more  than  one  Institute  (e.g.,  Tubingen 
has  Institutes  for  zoology,  zoophysiologv , 
botany,  applied  botany,  and  four  Max 
Planck  Institutes),  33  professorships  in 
botany,  23  in  zoology,  7  in  special  schools, 
and  14  in  Max  Planck  Institutes,  a  total  of 
only  77  for  all  of  West  Germany.  Unques 
tionably  more  are  needed,  and  a  consider¬ 
able  amount  of  factual  data  on  the  subject 
is  given.  It  is  summed  up  in  the  Memo¬ 
randum  in  the  suggestion  that  the  number 
of  positions  and  the  amount  of  money  for 
equipment  and  operating  expenses  needs  to 
be  more  than  doubled  immediately. 
W'hether  German  economy  can  afford  this 
or  not  is  left  unanswered. 

In  the  last  section  of  the  Memorandum 
a  change  in  the  training  of  biologists  is 
proposed.  This  is  to  make  the  first  three  of 
the  usual  sLx  college  years  common  for 
all  biology  majors  so  that  at  the  half-way 
point,  instead  of  at  the  outset,  a  student 
can  decide  whether  he  wants  to  be  candi¬ 
date  for  the  degree  which  leads  to  a  univer¬ 
sity  career  or  to  high  school  teaching  or  to 
applied  biology.  Strong  arguments  in  favor 
of  this  are  presented.  The  proposal  seems 
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desirable — and  attainable.  Less  forcefully 
it  is  also  suggested  that  it  might  be  profit 
able  to  make  it  easier  for  a  university 
Assistent  to  change  over  to  a  high  school 
teaching  career,  and  even  for  a  high  school 
teacher  to  shift  over  to  being  a  university 
Assistent.  There  are,  then,  several  concrete 
proposals  for  improving  the  present  system. 

llie  Memorandum  ends  with  six  appen¬ 
dices  listing  the  institutes  which  supplied 
data,  examination  schemes,  sample  exami¬ 
nations  for  teachers,  and  two  different  cur 
ricula  suggested  to  replace  existing  ones  in 
order  to  modernize  the  training  of  biolo¬ 
gists  (one  of  these  impresses  me  as  having 
good  balance,  the  other  minimizes  biology 
in  favor  of  math,  physics  and  chemistry). 
In  fact,  the  whole  Memorandum  is  packed 
w  ith  information,  and  it  should  be  of  inter¬ 
est  to  all  who  arc  curious  about  German 
biology. 

II.  The  Max  Planck  Institutes 

Before  World  War  II,  the  research 
institutes  of  the  Kaiser- Wilhelm  Society  at 
Berlin-Dahlem  were  internationally  famous. 
Toward  the  end  of  the  war  most  of  these 
institutes  were  moved  to  temporary  quar¬ 
ters  in  Hechingen  in  S\V'  Germany.  After 
the  war,  return  to  Berlin  Dahlem  was  not 
feasible,  and  the  various  Institutes  moved 
indi\'idually  to  places  where  they  could 
desclop  or  best  renew  their  activities. 
These  Institutes,  now  comprising  the  Max 
Planck  Gesellscha/t  zur  Fbrderung  der 
Wissenschaften  or  Max  Planck  Society, 
have  no  central  location  but  are  scattered 
all  over  W'est  Germany.  This,  and  the 
annual  changes,  leads  to  considerable  con¬ 
fusion  outside  of  Germany.  Many  Ameri 
cans  do  not  realize  that  there  is  not  one 
Max  Planck  Institute  but  many  (actually 
about  35)  and  that  these  are  widely 
scattered. 

It  is  not  easy  for  a  visitor — as  I  was 
during  1957/58  at  the  M.P.I.  for  Biology 
at  Tubingen — to  obtain  a  clear  picture  of 
the  organization.  No  complete  history  has 
been  written.  Numerous  chapters  for  such 
a  history  are  to  be  found  in  old  issues  of 
the  Society’s  News  Bulletin,  and  some  in¬ 
formation  on  more  recent  events  can  be 
dug  out  of  the  Yearbooks  of  the  M.P. 
Society.  It  helps  to  converse  with  persons 
w  ho  ha\e  lived  through  the  vicissitudes  of 
the  organization,  and  I  had  the  great  ad- 
\antage  of  discussions  with  Prof.  Dr.  A. 
Kiihn,  Director  of  the  M.P.I.  for  Biology, 
and  others  of  this  group. 

\\’e  are  so  accustomed  to  European 
institutions  stating  their  age  in  terms  of 
centuries  that  it  comes  as  something  of  a 
shock  to  find  that  the  parent  organization, 
the  K.  W’.  Society,  was  founded  less  than 
50  years  ago.  The  history  of  the  K.-W. 
Society  begins  with  a  memorandum  in 

1909.  This  was  followed  by  approval  and 
allotment  of  land  in  Berlin-Dahlem  in 

1910,  and  the  building  of  the  first  Institute 
in  1912.  Support  came  primarily  from  the 
German  chemical  industry — and  the  first 
Institute  built  was,  appropriately,  the  Insti¬ 
tute  of  Chemistry.  The  Institute  of  Biology 


was  established  in  1914  under  the  direction 
of  the  geneticist  Correns,  and  has  since 
had  associated  with  it  as  directors  Spe 
maim,  Wettstein,  Goldschmidt,  Hartman, 
Kiihn  and  Mclehers  (the  last  named  being 
the  current  director). 

The  M.P.l.s  are  simply  the  now  scat¬ 
tered  components  of  the  former  K.-W.I.s. 
This  is  explicitly  stated  in  the  1953  Year¬ 
book.  Freely  translated:  “He  (Otto  Hahn) 
is,  after  .\dolph  von  Harnach,  Max  Planck, 
Carl  Bosch  and  .\lbert  X'ogler,  the  fifth  of 
our  Presidents,  but  the  first  in  the  new 
division  of  our  history  which  began  in 
1945/46  and  which  differs  in  no  manner 
except  for  the  change  of  name  in  1948.” 
W’hat  these  Yearbooks  term  the  ‘liquida¬ 
tion  of  the  K.-\\’.  Society’  was  “made 
necessary  bv  regulations  of  the  Allies.” 
Complicated  legal  questions  were  involved, 
and  negotiations  settling  these  extended 
o\  cr  nearly  ten  years,  that  is,  for  some  years 
after  the  K.  \\'.  Society  was  officially  dis- 
sohed  in  1951  and  its  remaining  powers 
passed  over  to  the  M.  P.  Society  which  had 
been  officially  founded  in  1948. 

The  M.  P.  Society  consists  of  a  President 
(Otto  Hahn  has  been  President  since  the 
founding),  two  Vice-Presidents,  a  Senate, 
a  Governing  Board,  and  a  Scientific  Coun¬ 
cil.  As  in  all  organizations  the  General 
Secretary  is  a  most  important  person.  The 
Senate  has  an  unspecified  number  of  mem¬ 
bers,  some  30-40,  of  which  about  half  are 
Professors  and  Directors  of  M.P.l.s,  one- 
third  representatives  from  industry  and 
business,  and  the  remainder  representatives 
from  State  and  Federal  governments.  The 
Governing  Board  consists  of  the  President, 
the  two  \'ice-Presidents  (one  a  scientist, 
the  other  a  banker ) ,  and  four  Senate  mem¬ 
bers.  X'arious  committees  function  through¬ 
out  the  year.  .An  annual  meeting  is  held  in 
the  spring,  and  a  Yearbook  and  Quarterly 
News  Bulletin  are  published.  The  journal 
Die  Naturwissenschaften  lists  itself  as  an 
organ  of  the  M.  P.  Society  and  another 
society  but  it  is  not  directly  superv  ised  or 
published  by  these  societies.  Central  offices 
are  in  Gottingen,  but  to  a  large  extent  tbe 
individual  institutes  function  autonomously 
with  the  institute  directors  having  full 
administrative  authority  for  their  groups. 

Repeatedly  in  the  Yearbooks  one  finds 
statements  such  as,  “W'hat  differentiates  us 
primarily  from  other  scientific  institutions, 
both  domestic  and  foreign,  is  the  complete 
freedom  of  investigators  in  our  institutes.” 
Since  I  have  never  experienced  anything 
other  than  complete  freedom  in  my  re¬ 
search  in  the  several  American  universities 
with  which  I  have  been  associated,  I  am 
not  inclined  to  consider  this  point  a  dis¬ 
tinctive  feature  found  only  in  the  M.P. 
organization.  More  distinctive,  it  seems  to 
me,  is  the  fluidity  of  organization  within 
the  M.  P.  Society.  Each  Yearbook  tells  of 
the  founding  of  new  institutes  (commonly 
by  the  elevation  of  a  previous  Abteilung 
to  independent  status),  the  discontinuation 
of  some,  and  other  major  changes — the 
most  radical  in  recent  years  being  tbe  com¬ 
plete  transfer  of  the  M.P.I.  for  Biochem¬ 
istry  from  Tubingen  to  Munich.  In  effect. 


the  University  of  Munich  and  the  Stated 
Bavaria  promised  Prof;  Dr.  Butenaiidt  such 
excellent  financial  backing,  new  I  lildings 
etc.,  that  he  persuaded  the  Sccietv  to 
approve  his  moving  the  Institute,  b 
.America,  individuals  change  positions  foi 
these  same  reasons,  and  sometimes  caj 
arrange  to  take  their  research  tea  ns  with 
them,  but  the  bodily  transport  of  the 
organization  and  its  very  name  is  not  some 
thing  for  which  individual  dircctois  bartei 
Likewise,  a  change  of  directors  can  revolu 
tionize  a  M.  P.  1.  because  the  Institutes  are 
really  organized  as  so  many  private  “king 
doins”  for  the  individuals  who  have  been 
appointed  directors.  For  instance,  the 
Abtei/ung  Kiibn  and  its  predecessor  in  the 
K.-W.  Society  have  been  intcrnationalh 
famous  for  many  years  for  genetical  and 
developmental  physiology.  Now  with  the 
retirement  of  Prof.  Dr.  Kiihn  most  of  the 
personnel  are  leaving.  Some  of  the  replace 
ments  are  cyberneticists  (a  new  subsec 
tion);  the  one  who  is  slated  to  become 
director  is  a  cytologist — he  w'ill  re-staff  the 
laboratory  as  he  sees  fit.  Physiological 
genetics  will  be  continued  at  least  for  a 
while  by  Prof.  Dr.  Kiihn  who  will  retain 
one  portion  of  the  building.  All  such 
things  can  happen  in  America,  but  onlv 
rarely  do  they  happen.  Truly  the  fluiditi 
or  changability  (some  Germans  call  it 
adaptability,  others  call  it  unpredictability) 
within  the  M.  P.  Society  is  a  most  striking 
feature  to  one  from  America. 

The  possibility  for  such  great  changes  is 
implicit  in  the  boast  of  the  M.  P.  Socieh 
that,  like  its  predecessor  the  K.-W.  Soc. 
it  has  a  double  freedom:  freedom  from 
orders  from  its  money  givers  (both  private 
and  official)  and  freedom  to  do  whatevei 
scientific  work  it  wishes,  and  for  the  inch-  • 
\  idual  directors  within  the  bounds  of  their  ; 
buildings  to  use  their  resources  as  they  see  ; 
fit.  To  quote,  “W’e  are  responsible  onh  b 
onto  ourselves.”  The  M.  P.  Society  selects  I 
its  ow  n  members,  especially  institute  direc  ■ 
tors,  decides  on  founding,  changing  or  clos  B 
ing  institutes  and  divisions  thereof,  and  on  p 
the  methods  to  be  used  in  furtherance  ol  B 
the  organization.  But  they  still  have  to  M 
obtain  their  unobligated  funds.  And  to  B 
quote  again,  “It  is  not  always  easy  to  con  ■ 
vince  the  Gultural  and  Financial  Ministers  M 
of  the  States  of  the  individuality,  the  sepa  L 
rate  support,  and  the  significance  of  oui  | 
institutes.” 

The  M.  P.  Institutes  of  interest  to 
biologists  include:  Biology  (Biologic), 
with  sections  Kiihn,  Melchers  and  Weidel 
(Tubingen),  Hydwbiology  (Hydrobiol  f 
ogische)  (Plon/Holstein),  “Meeresbiol-  1 
ogie"  (several  places).  Bird  Migration  I 
(V’ogelwarte  Rodolfzell)  (Schloss  Mog-  | 
gingen).  Cell  Physiology  (Zellforschung) 

( Berlin-Dahlem ) ,  Behavioral  Physiology 
(A^erhaltensphysiologie)  (near  Munich). 
Animal  Breeding  and  Nutrition  (Tierzucht 
und  Tierenahrung)  (Mariansee),  Plant 
Cultivation  (Ziichtungsforschung),  (Gut 
X’oldagsen),  Virus  Studies  (Virusforschung' 
(Tubingen),  Biochemistry  (Biochemie) 
(Munich)  and  Biophysics  (Biophysik) 
(Frankfort).  There  are  also  medical  insti 
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tutes  (especially  at  Heidelberg)  which  in¬ 
clude  divisions  for  cell  chemistry,  physi¬ 
ology,  etc  .  and  applied  physiological  insti¬ 
tutes  siidr  as  the  one  for  Human  Work 
PhvskM;v  (Arbeitsphysiologie)  (Dort¬ 
mund)  iiid  the  one  for  Fiber  Research 
(Bastfascrforschung)  (Westfahlen)  which 
includes  plant  anatomy  and  commercial 
cultivation  sections.  Most  of  the  other  in¬ 
stitutes  arc  of  no  interest  to  biologists 
(iron,  coal,  silicates,  physics,  etc.).  Some 
of  these  institutes  have  a  continuous  his- 
torv  of  nearly  fifty  years,  except  for  change 
of  name;  others  are  new  or  now  undergoing 
changes  t)ne  hears  that  there  are  strong 
pressures  to  create  more  and  more  small 
units  in  various  other  cities. 

i\o  pliotographs  are  included  here  be¬ 
cause  tlicrc  is  no  such  thing  as  a  main  or 
principal  set  of  buildings,  or  even  a  typical 
building.  Hundreds  of  buildings  are  in¬ 
volved.  Some  are  new  and  modern  labora¬ 
tories,  some  are  renovated  houses,  some 
are  in  university  buildings,  and  some  are 
or  have  been  in  old  castles.  One  common 
European  feature  seldom  seen  in  America 
is  the  incorporation  of  living  quarters  into 
manv  of  these  buildings.  Some  of  the  staff 
live  in  these  quarters,  and  visitors  may  also 
be  temporarily  accommodated.  Frequently 
the  Director  is  supplied  with  a  separate 
house  for  his  residence. 

Members  of  the  M.  P.  Society  numbered 
630  in  1952,  increasing  to  830  in  1955 
(580  permanent,  250  one-year  appoint¬ 
ments).  Hut  these  figures  tell  little  because 


they  include  only  a  portion  of  the  staff  of 
each  institute  and  include  many  Society 
members  who  are  not  in  any  institute.  The 
actual  number  of  scientific  workers  in  the 
various  institutes  is  recorded  as  totaling 
about  2050  in  1955. 

In  the  years  immediately  following  the 
last  war,  the  Society  (then  still  the  K.-W. 
Soc.)  was  saved  financially  by  the  generous 
contribution  of  many  millions  of  DM  from 
German  industry  plus  a  variety  of  temporary 
housing  arrangements.  Some  millions  of 
dollars  were  later  obtained  from  Marshall 
Plan  funds  (on  one  of  the  Institutes  in 
'Piibingen  is  a  tablet  reading  “Hier  hilft 
der  Marshal/plan”) .  For  the  fiscal  year 
1951/52  the  money  available  was  listed 
as  314  million  dollars;  the  next  year  it 
became  314  million;  the  next  million; 
and  the  next  year  about  7  million.  In 
1957/58  funds  were  almost  10  million 
dollars.  But  these  sums  cannot  be  evalu¬ 
ated  in  terms  of  American  budgets  because 
salaries  are  relatively  low  in  Germany.  Also, 
considerably  more  than  the  above  sums  are 
actually  spent  because  individual  institutes 
and  members  thereof  can  apply  for  addi¬ 
tional  funds  from  agencies  such  as  the 
Deutsche  Forschungsgemeinschaft  (Ger¬ 
man  Research  Society,  primarily  a  fund¬ 
granting  agency),  the  W.  H.  O.,  etc.  Num¬ 
erous  technicians  are  paid  from  such  out¬ 
side  sources  and  not  included  in  the 
Society’s  budgetary  statements.  Resources 
of  some  of  the  Institutes  are  further  aug¬ 
mented  by  association  with  a  university 


(for  instance,  Butenandt  is  both  Director 
of  the  M.  P.  I.  for  Biochemistry  and  Head 
of  the  Department  of  Physiological  Chem¬ 
istry  of  the  University  of  Munich),  but  it 
is  probably  generally  true  that  the  univer¬ 
sity  derives  more  benefit  from  such  associa¬ 
tion  than  the  institute  does. 

In  the  former  K.-W.  Society  it  is  re¬ 
ported  that  about  50%  of  the  funds  came 
from  private  sources,  mostly  industry.  The 
present  M.  P.  Society  obtains  75-80%  or 
more  of  its  funds  from  governmental 
sources  (what  we  would  call  Federal  and 
State  funds).  Since  governmental  funds 
are  said  to  be  inadequate  for  the  needs  of 
the  Society,  private  funds  in  larger  amounts 
are  continually  being  sought. 

Frequently  in  news  analyses  and  discus¬ 
sions  of  the  world  situation  one  encounters 
reference  to  the  amazing  postwar  recovery 
of  West  Germany.  Equally  amazing,  it 
seems  to  me,  is  the  preservation  of  so 
much  of  the  caliber  and  ideals  of  the 
former  K.-W.  Institutes  in  what  is  today 
called  the  M.  P.  Society.  It  is  only  to  be 
hoped,  however,  that  ways  may  be  found 
to  deter  the  continuing  exodus  of  so  many 
of  the  best  young  German  scientists  to 
other  countries.  It  does  not  seem  likely 
that  this  can  be  accomplished  without 
reorganization  which  would  make  the  aver¬ 
age  position  for  a  competent  biologist  in 
Germany  as  good  as  elsewhere — at  present 
only  the  relatively  few  directorships  are 
really  secure  and  satisfying  positions. 


[iNew  Journal  in  Microform 

I  CARLTON  M.  HERMAN*,  Patuxent  Research  Refuge,  Patuxent,  Md. 


H  ^"pIIE  Wildlife  Disease  Association  is 
y  J.  venturing  into  an  experiment  to  pub- 
I  lish  original  scientific  data  in  microform. 
I  .\lthough  many  scientific  publications  have 
been  reproduced  in  this  medium  and  sev¬ 
eral  periodicals  are  available  in  microform 
as  well  as  regular  macroprint  editions,  this 
is  the  first  attempt  to  publish  a  serial  in 
microform  exclusively.  The  new  serial, 
to  be  named  Wildlife  Disease,  will  start 
publication  in  January,  1959. 

The  Wildlife  Disease  Association 

i  In  March,  1951,  at  the  annual  meeting 
of  the  North  American  Wildlife  Confer¬ 
ence,  a  group  of  American  and  Canadian 
scientists,  representing  state  and  federal 
consersation  agencies,  the  U.S.  Public 
Health  Service,  universities,  and  others, 
met  to  discuss  their  common  interests  and 
problems  in  studying  wildlife  diseases.  The 
result  was  the  formation  of  the  “Commit¬ 
tee  on  W’ildlife  Diseases.’’  In  1952,  the 

‘  Editor,  Wildlife  Disease. 


name  of  this  group  was  changed  to  “The 
Wildlife  Disease  Association.”  Since  then 
the  organization  has  met  annually  in  an 
all-day  informal  session  in  conjunction  with 
the  North  American  Wildlife  Conferences. 

Communication  among  the  members 
regarding  new  developments  in  the  field, 
and  exchanges  of  information  and  news 
have  been  facilitated  by  the  periodic  issu¬ 
ance  of  Newsletters  by  the  Chairman.  Dr. 
Carlton  M.  Herman,  of  the  U.  S.  Fish  and 
W’ildlife  Service,  has  been  chairman  of 
the  Association  since  its  inception  and  Dr. 
David  E.  Davis,  of  Johns  Hopkins  Uni¬ 
versity  School  of  Hygiene  and  Public 
Health,  is  vice  chairman. 

The  purpose  of  The  Wildlife  Disease 
Association  is  to  increase  interest  in  and 
knowledge  of  wildlife  diseases.  The  or¬ 
ganization  is  concerned  with  the  parasites, 
diseases,  physiology  and  other  factors  re¬ 
lated  to  health  and  survival  of  wild  ani¬ 
mals,  including  those  in  captivity,  their 
effects  upon  wild  populations,  and  their 
direct  and  indirect  relationships  to  man. 


Tlie  membership  of  the  Association  has 
grown  steadily  and  now  is  approaching 
300.  It  includes  representation  from  all 
fields  of  conservation,  from  public  health, 
from  all  concerned  agencies  of  government, 
from  many  educational  institutions,  and 
from  diverse  professional  occupations 
throughout  the  world. 

Early  in  the  existence  of  this  organiza¬ 
tion  there  were  discussions  concerning  the 
need  and  advisability  of  publishing  a 
journal  within  the  scope  of  interest  of  the 
Association.  In  1955  a  journal  committee 
consisting  of  John  J.  Christian,  Naval 
Medical  Research  Institute,  Chairman; 
Charlie  N.  Barron,  Armed  Forces  Insti¬ 
tute  of  Pathology;  A.  Murray  Fallis,  On¬ 
tario  Research  Foundation;  William  L. 
Jellison,  U.  S.  Public  Health  Service;  and, 
Herbert  L.  Ratcliffe,  Philadelphia  Zoolog¬ 
ical  Society,  reviewed  this  problem  and 
recommended  the  matter  be  tabled  as  un¬ 
tenable  for  the  present.  The  chief  reasons 
for  this  conclusion  were  the  current  small 
membership  and  prohibitive  costs  involved 
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ill  publication  if  high  standards  were  to  be 
maintained.  It  was  felt  that  dues  would 
have  to  be  increased  beyond  reason  to 
meet  costs.  One  of  the  aims  of  this  or¬ 
ganization  is  to  keep  dues  at  a  low  figure 
to  entice  all  interested  investigators  into 
membership.  Currently  dues  are  only  $1.00 
per  year. 

Publication  on  Microcards 

.\t  the  Conference  of  Biological  Editors 
in  New  Orleans  in  April,  1957,  it  was 
recommended  “that  groups  of  biologists 
planning  to  establish  a  new  journal  be 
urged  to  undertake  ...  a  pilot  project 
utilizing  some  form  of  new  medium  such 
as  macroform  in  brief  coupled  with  micro¬ 
publication  in  detail”  (A/BS  Bulletin; 
~(3);  22,  June,  1957).  Subsequently,  the 
matter  was  discussed  with  Dr.  Hiden  T. 
Cox,  Executive  Director  of  the  AIBS.  After 
much  correspondence  among  a  number  of 
the  members,  particularly  with  the  original 
journal  committee  which  was  brought 
back  into  action,  the  matter  was  put  be¬ 
fore  the  members  of  the  Association  at 
the  annual  meeting  in  March,  1958.  Sanc¬ 
tion  was  given  to  the  proposal  that  our 
.\ssociation  draft  and  submit  grant  appli¬ 
cations,  through  the  AIBS,  which  would 
permit  activation  of  a  publication  project 
on  an  cxprerimental  basis  with  no  addi¬ 
tional  assessment  of  dues. 

I’unds  have  been  allocated  through  two 
grants,  one  from  the  Council  on  Library 
Resources,  Inc.,  the  other  from  the  Na¬ 
tional  Science  Eoundation,  each  covering 
approximately  half  the  amount  needed  to 
conduct  the  project  for  a  three-year  period. 
These  funds  provide  for  the  hiring  of  a 
part-time  secretary  and  necessary  office 
equipment  to  handle  the  business  activities 
of  the  project  which  will  be  housed  at  the 
.MBS  headquarters  in  Washington,  D.  C. 
It  also  provides  for  publishing  a  total  of  48 
Microcard  issues,  or  16  per  year,  for  the 
three-year  period,  plus  a  quarterly  macro¬ 
print  leaflet  of  abstracts  of  the  papers 
printed  on  the  Microcards.  In  addition, 
through  arrangements  between  AIBS,  the 
Council  on  Library  Resources,  Inc.,  and 
the  Microcard  Corporation,  220  hand 
Microcard  readers  will  be  supplied  to  those 
who  were  active  members  at  the  time  the 
grant  proposals  were  submitted,  and  as 
long  as  they  last  to  our  newer  members, 
for  a  minor  cost  of  $2.25  each,  including 
charges  for  mailing,  handling  and  insur¬ 
ance.  1’he  additional  costs  for  obtaining 
these  readers  will  be  covered  by  the  grant. 
This  is  a  newly  developed  reader  that  we 
feel  is  superior  to  any  that  have  been  on 
the  market  thus  far.  Further,  arrangements 
ha\e  been  made  to  provide  an  additional 
segment  of  future  members  the  opportu¬ 
nity  to  purchase  these  readers  at  a  sub¬ 
stantial  reduction  from  retail  list  price. 
Final  figures  are  not  available  as  yet,  but 
it  is  estimated  that  the  costs  of  these  read 
ers  to  subscribers  during  the  experimental 
period  will  be  under  $10. 

We  are  entering  this  project  on  an  ex¬ 
perimental  basis.  TTiis  is  the  first  scientific 
[leriodical  to  be  published  with  original 


copy  exclusively  in  microprint.  However, 
many  journals,  such  as  Science,  are  avail¬ 
able  now  in  Microcard  editions  in  addi 
tion  to  their  regular  macroprint  editions. 
.\n  increasing  number  of  journals,  both 
foreign  and  domestic,  are  becoming  avail¬ 
able  in  reprint  in  microprint  editions, 
either  on  microfilm  of  one  sort  or  another 
or  on  positive  Microcards.  Many  rare  books 
also  are  being  reproduced  in  these  media. 
The  growth  of  this  publishing  field  un¬ 
doubtedly  w  ill  further  increase  the  demand 
for  better  optics  and  for  recognition  and 
status  of  original  issues  such  as  our  effort. 

Many  peripheral  activities  will  be  in 
progress  during  the  three  years  of  our 
grant  support  which  will  ha\e  direct  or 
indirect  bearing  on  our  experiment.  'There 
is  already  increased  activity  toward  devel¬ 
opment  of  better  and  less  costly  readers. 
\V'e  will  be  experimenting  with  factors  of 
magnification,  page  size  and  medium  con¬ 
current  with  development  of  improved 
optics. 

The  Microcards  are  durable  3"  x  5" 
white  eards  with  positive  micro-opaque 
reproduction  of  manuscript  material.  Maxi¬ 
mum  return  will  be  obtained  from  manu¬ 
scripts  with  47  pages,  the  number  that  can 
be  printed  on  one  Microcard.  Preliminary 
policy  will  be  to  have  only  one  paper  on 
a  card;  but,  if  shorter  manuscripts  are 
accepted  for  publication,  there  may  be 
some  experimentation  with  more  than  one 
article  per  card.  No  limitation  will  be 
placed  on  length  of  papers  so  that  some 
articles  may  require  two  or  more  cards. 
W  hile  four  Microcards  are  planned  for 
each  quarterly  issue,  this  will  not  be  con 
sidered  mandatory.  Material  will  be  pub 
lished  as  it  is  received  to  shorten  the 
interim  between  submission  of  manuscript 
and  publication  date.  This  has  long  been 
a  “bugaboo”  with  many  scientific  journals 
and  the  methods  that  can  be  employed 
with  this  new  medium  should  contribute 
to  solving  this  problem.  I’hus,  some  issues 
may  be  only  one  or  two  Microcards;  others 
may  run  well  o\er  four.  As  soon  as  manu 
script  material  can  be  edited  and  processed 
it  will  be  published  in  the  next  quarterly 
issue. 

The  editorial  challenge  to  types  of  mate 
rial  adaptable  to  new'  considerations  by  this 
medium  are  fascinating  and  revolutionary. 
Dictations  of  length  have  already  been 
pointed  out.  There  will  be  no  limitations 
on  use  of  tables  and  illustrative  material 
since  such  items  require  no  additional 
charges  for  special  typesetting  or  engrav¬ 
ing  plates.  The  only  criterion  for  inclusion 
of  such  material  will  be  that  it  be  pertinent 
to  the  text  or  presentation.  After  the 
limitations  forced  on  editors  of  most  reg 
ular  print  journals,  it  will  be  quite  an 
experience  for  an  author  to  recei\e  a  note 
from  an  editor  advising  use  of  more  tables 
and  illustrations.  Further,  there  is  no 
limitation  to  the  size  of  tables  or  charts. 
W  here  a  tabulation  would  require  a  big 
area  in  a  standard  publication  such  that  a 
tipped  in  folded  sheet  would  be  necessary, 
it  is  discouraged  because  of  excess  labor 
costs  involved.  W'hile  many  tables  arc 
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better  reduced  to  small  size  wch  onl\ 
limited  data  pertinent  to  a  single  or  onh 
a  few  points  of  interest,  there  a  e  often 
extensive  tables  that  can  more  adjquateh 
express  an  author’s  full  premise  if  space 
can  be  provided  for  their  inclusion  in  a 
publication.  Much  experiment;  tion  ii 
anticipated  with  presentation  of  such  illus 
trative  tables,  charts  and  illustrations  that 
require  multiple  page  space. 

No  galley  proof  will  be  sent  to  an  author 
The  manuscript  submitted  by  the  author 
w  ill  be  retyped,  single  spaced,  on  in  ela 
trie  typewriter.  .A  carbon  copy  will  be  sent 
to  the  author  to  point  out  any  tyj.ograph 
ical  errors,  etc.,  corrections  then  bein§ 
made  on  the  finished  copy  before  photo 
graphing. 

Retrieval 

Concurrent  with  each  quarterly  issue  of 
the  journal  on  Microcards,  a  leaflet  will  be 
processed  containing  abstracts  of  the  micro 
print  material.  This  leaflet,  printeel  in  leg 
ular  size  print,  will  accompany  the  cards 
sent  to  all  subscribers  and  also  will  be  cir 
culatcd  to  Biological  Abstracts  and  othci 
abstracting  sers  ices  so  that  the  titles  can 
be  brought  to  the  attention  of  non  niembei 
biologists. 

Each  Microcard  will  contain  a  running 
head  in  regular  size  print  that  will  include 
date  and  issue  number,  author  and  title 
Since  each  article  will  be  an  entity  unto 
itself,  the  cards  can  be  filed  in  sequence 
as  is  necessitated  in  regular  journal  pub 
lication,  or  they  can  be  filed  by  subject 
author,  or  other  classification. 

The  master  copy  of  the  Microcard  will 
provide  continued  availability  of  the  pub 
lished  articles  at  approximately  the  original 
cost.  Authors  underestimating  their  re 
quirements  for  reprints  can  always  obtain 
more  Microcard  copies  of  their  articles 
Future  biologists  will  neser  find  any  issue 
out  of  print.  Besides  assuring  retained 
asailability,  this  factor  also  provides  con 
siderable  saving  to  the  publishing  society 
Because  of  this  retained  asailability,  it  will 
not  be  necessary  to  obtain  an  initial  over 
run  to  meet  future  demands.  This  is  a 
saving  not  only  in  initial  printing  costs 
but  also  avoids  the  necessity  of  storage 
space  for  back  issues.  Each  card  will 
contain  a  specific  catalog  code  number  by 
which  the  printer.  Microcard  Corporation, 
can  retrieve  the  negative  for  preparation 
of  additional  cards  exactly  as  the  original. 

.•\t  least  a  portion  of  a  page  on  the 
Microcard  will  be  devoted  to  retrieval  aids 
Experiments  will  be  conducted  to  test  the 
usability  of  key  words  that  will  classify  the 
main  contents  of  the  article.  This  is  an 
innovation  for  inclusion,  at  publication, 
with  biological  articles.  As  part  of  the 
grant  requirements  experiments  will  be 
conducted  to  develop  methods  of  library 
retrieval  to  insure  maximum  usability  and 
recovery.  Foster  E.  Mohrhardt,  Director  of 
the  U.  S.  Department  of  Agriculture  Li 
brary,  is  serving  as  consultant  on  such 
matters. 

Membership  in  'The  Wildlife  Disease 
.\ssociation  is  open  to  all  interested  sci 
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entists  Current  dues  of  $1.00  per  year 
should  lie  submitted  to  Dr.  A.  B.  Cowan, 
Treasurer,  \\  ildlife  Disease  Association. 
School  of  Natural  Resources,  Universitv 
of  Micliigan,  Ann  .\rbor,  Michigan.  .All 
meniber.s  will  receive  the  Association’s 
Newsletter,  the  .Microcard  publication 
Wiklhic  Disease,  and  have  the  other  privi¬ 
leges  of  active  uieiubership. 


Xth  International 
Congress  or 
Genetics 

Till,  Xth  International  Congress  of 
Cw'iietics  was  held  at  McGill  Univer¬ 
sitv.  .\ugu.st  20-27,  1958,  under  the  spon¬ 
sorship  of  the  Genetics  Society  of  America 
and  the  following  co-sponsors:  .Agricultural 
Institute  of  Ganada,  .American  Gancer  So 
cietv.  American  Eugenics  Society,  .Ameri¬ 
can  Genetic  .Association,  .American  Society 
of  .Agrouomv,  .American  Society  for  .Animal 
Production,  .American  Society  for  llorti 
cultural  Science,  .American  Society  of 
Ihunaii  Genetics,  .American  Society  of 
Naturalists  and  Society  for  the  Stucly  of 
Evolution.  'The  President  of  the  Gongress 
was  Professor  Sewall  AV'right.  Professors 
C.  Barigo/zi,  .A.  Miintzing,  G.  Pavan,  L.  S. 
Penrose.  A'.  Sinoto,  .A.  H.  Sturtevant  and 
W.  P.  ’I’hompson  were  A'iee  Presidents. 
Professor  J.  AA\  Boyes  served  as  General 
Secretary. 

The  total  membership  of  1,672  greatly 
exceeded  the  86?  of  the  pres  ious  Congress 
and  consisted  of  representatixes  from  50 
countries.  'I'wentv  countries  were  repre¬ 
sented  by  58  official  delegates  who  included 
representatises  of  sixteen  oxerseas  univer¬ 
sities. 

The  program  began  w  ith  an  Inaugural 
Session  featuring  addresses  of  xxelcoine  by 
xarious  government  representatix  es  in 
Canada,  a  report  bv  Professor  C.  Barigozzi 
for  the  Permanent  International  Commit¬ 
tee  for  Genetics  Congresses,  and  an  address 
by  President  Sexxall  AA'right  on  The  Place 
of  Genetics  in  Science.  Honorary  Degrees 
of  Doctor  of  Science  xvere  conferred  upon 
Ilitoshi  Kihara,  Lionel  S.  Penrose  and  Curt 
Stern  by  McGill  Unixersity,  and  upon 
Theodosius  Dobzhan.skv  and  Conrad  II. 
\?’addington  by  the  University  of 
Montreal,  'l  ire  scientific  program  consisted 
of  ??  reports  in  seven  Symposia,  54?  Con¬ 
tributed  Papers  in  4?  sessions,  three  Public 
Lectures,  a  session  of  40  Demonstrations 
and  a  Panel  Discussion  on  The  Teaching 
of  Genetics.  A  special  feature  of  the  Con¬ 
gress  was  an  e.xtcnsive  Exhibit  illustrating 
the  topic  Genetics  in  the  Serxice  of  Man. 
Social  events  included  an  official  reception 
by  McGill  Unixersity,  a  Civic  Reception 


*  Abridgement  of  Secretary’s  report. 


by  the  City  of  Montreal  folloxved  by  a 
Chamber  Music  Concert  at  McGill,  txvo 
\Tn  d’lloimeur  receptions  at  the  University 
of  Montreal,  a  Chicken  Barbecue  at  Mac¬ 
donald  College,  and  a  final  Smoker. 

’Tours  xxere  organized  to  the  Montreal 
Botanic  Garden,  Ottaxva,  Quebec  City,  the 
St.  Lawrence  Seaway,  Niagara  T’alls  and 
Genetics  Laboratories  of  the  Isastern 
United  States.  Nearly  400  persons  (84‘’o 
from  oxerscas)  participated  in  these  tours. 
'Txvo  information  booklets,  plus  other  mis¬ 
cellaneous  items,  and  a  brochure  entitled 
Exhibits,  Genetics  in  the  Service  of  Man, 
xxere  published  before  the  Congress.  'The 
Proceedings,  consisting  of  The  Programme 
(71  pages)  and  AAiJume  II:  Abstracts  (??9 
pages,  5'76  abstracts)  both  of  xvhich  xvere 
axailable  at  registration,  and  AAr/ume  I 
xvhich  xvill  contain  the  full  texts  of  the 
Presidential  .Address,  Invitation  Papers  and 
Public  Lectures,  and  records  of  Business 
.Meetings,  etc.,  xvill  be  published  about 
.April,  1959.  'These  Proceedings  can  be 
ordered  from  the  University  of  Toronto 
Press,  'Toronto,  Ontario,  Canada. 

The  T'inal  Business  Meeting  of  the 
Congress  receixed  a  report  by  Professor 
I.  M.  Lcrner  from  the  Permanent  Inter 
national  Committee  for  Genetics  Con¬ 
gresses  (Genetic  Section  of  the  Inter 
national  Union  of  Biological  Sciences). 
The  folloxving  resolution  xvas  included  in 
the  Committee’s  report: 

“'The  Permanent  International  Commit¬ 
tee  on  Genetics  Congresses  considers  it  to 
be  its  duty  to  express  deep  concern  oxer 
the  fact  that  a  number  of  Soviet  geneticists 
who  had  submitted  abstracts  of  papers  to 
the  Xth  International  Congress  of  Genetics 
failed  to  appear  in  Montreal.  'The  Com¬ 
mittee  also  deeply  regrets  the  absence  of 
representatixes  from  a  number  of  other 
countries.  It  xvishes  to  express  its  deepest 
sympathy  and  send  its  warmest  regards  to 
all  scientists  xxho  may  haxe  been  pre¬ 
sented  from  attending  the  Congress  bv 
their  Governments. 

“'The  IXth  International  Congress  of 
Genetics,  meeting  in  Bellagio  in  195?, 
passed  a  resolution  that  Genetics  Con¬ 
gresses  should  not  ‘be  held  in  any  country 
to  xvhich  it  may  be  expected  that  scientists 
xvould  be  refused  permission  to  enter  on 
grounds  of  race,  nationality,  religion,  place 
of  birth  or  political  associations  past  or 
present.’  The  permanent  Committee  takes 
this  occasion  to  extend  this  policy  by  ap¬ 
pealing  strongly  to  all  goxernments  in  the 
the  xxorld  to  alloxv  their  scientists  the  right 
of  unimpeded  travel  for  scientifie  purposes, 
xvithout  regard  to  race,  nationality,  religion, 
place  of  birth,  past  or  present  political 
associations  and,  in  viexv  of  the  experiences 
at  the  current  Congress,  irrespective  of 
xvhether  their  scientific  viexvs  and  xvork  arc 
in  conformity  xxith  anv  official  goxern- 
mcntally-shapcd  policies  and  idealogy.  AVe 
consider  any  attempt  on  the  part  of  govern¬ 
ments  to  interfere  on  political,  ideological 
or  other  grounds  xxith  the  free  pursuit  of 
.science  and  free  dissemination  of  scientific 
information  as  a  serious  xiolation  of  the 


basic  principles  of  research.  AA’e  appeal  to 
the  learned  academies  and  scientific  socie¬ 
ties  of  all  countries  and  to  the  United 
Nations  and  its  organizations  to  exert  all 
possible  influence  to  persuade  all  goxern- 
ments  to  adhere  to  the  principles  outlined 
here.  'Their  violation  xvill,  no  doubt,  spell 
the  end  of  scientific  freedom  and  therefore 
also  of  scientific  progress.’’ 

The  folloxving  resolution,  submitted  by 
the  Genetics  Socictx'  of  .America  xvas  ap¬ 
proved  xxith  the  full  support  of  the  dele¬ 
gation  from  the  U.S.S.R.: 

“  The  'Tenth  International  Congress  of 
Genetics  xiexvs  xxith  concern  the  increasing 
levels  of  radiation  from  medical,  indus¬ 
trial  and  military  sources  to  xxhich  human 
populations  are  being  subjected.  .All  such 
irradiation  acts  genetically  to  the  detriment 
of  this  and  future  generations. 

“AA’e  call  the  attention  of  all  appropriate 
authorities  to  this  serious  and  developing 
situation  and  we  urge  that  exery  attempt 
be  made  to  reduce  to  a  minimum  these 
exposures  and  their  ill  effects  by  action  at 
the  international,  national  and  individual 
levels.  The  Congress  draxvs  attention  to 
the  valuable  Report  of  the  United  Nations 
Scientific  Committee  on  the  Effects  of 
.Atomic  Radiation,  and  emphasizes  the  need 
for  increased  basic  knoxxledge  leading  to 
a  more  comprehensive  understanding  and 
control  of  the  damaging  effects  of  radia¬ 
tion.” 

The  Tenth  International  Congress  xvas 
the  largest  ever  held  and  truly  international 
in  scope;  in  both  organization  and  con- 
sumation  it  xvas  a  joint  operation  of  the 
geneticists  of  Canada  and  the  United 
States.  Its  success  is  a  tribute  to  the  inter¬ 
est,  cooperation  and  generosity  of  many 
persons  in  many  countries  and  it  xvas 
characterized  by  a  xxarm  feeling  of  friendly 
cooperation  and  by  real  progress  in  the 
science  of  genetics.  AA’e  beliexe  that  it 
fulfilled  the  hope  expressed  by  its  Presi¬ 
dent,  Sexxall  AA'right,  that  it  xxould  be 
“successful  in  strengthening  our  feeling 
of  unity  as  xxell  as  in  defining  the  current 
stage  of  development  of  our  science.” 
/.  W.  Boyes 
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•  The  Department  of  State  has  an¬ 
nounced  the  re-establishment  of  its 
overseas  Science  Officer  Program  with 
the  appointments  of  “  distinguished  sci¬ 
entists  who  will  serve  as  Science  Officers  in 
the  United  States  embassies  in  London, 
Paris,  Rome,  Bonn,  Stockholm,  and  Tokyo. 
Although  assigned  to  a  specific  embassy, 
the  Science  Officer  will  also  provide  sci¬ 
entific  assistance  in  our  embassies  in  ad¬ 
jacent  areas.  The  men  selected  are: 
Thomas  H.  Osgood,  Dean,  School  for 
Advanced  Graduate  Studies,  Michigan 
State  University,  for  London;  Edgar  L. 
Piret,  Professor  of  Chemical  Engineering, 
University  of  Minnesota,  for  Paris;  Edward 
H.  Cox,  Retired  Head  of  Department  of 
Chemistry,  Swarthmore  College,  as  Deputy 
Science  Officer  for  Paris;  Walter  Ram- 
berg,  Chief,  Mechanics  Division,  National 
Bureau  of  Standards,  for  Rome;  Ludwig 
F.  Audrieth,  Professor  of  Chemistry,  Uni¬ 
versity  of  Illinois,  for  Bonn;  Julin  E. 
Mack,  Professor  of  Physics,  University  of 
W^isconsin,  for  Stockholm;  and  Willis  R. 
Boss,  Professor  of  Zoology,  Syracuse  Uni¬ 
versity,  for  Tokyo. 

These  appointments,  which  will  be  for 
a  period  of  two  years,  constitute  the  first 
of  a  series  for  the  Science  Program  of  the 
Department  of  State  under  Wallace  R. 
Brode,  Science  Advisor  to  the  Secretary. 
Still  to  be  appointed  are  Science  Officers 
for  U.S.S.R.,  India,  and  South  America, 
and  Deputy  Science  Officers  for  all  the 
posts  with  the  exception  of  Paris  to  which 
Dr.  Cox  is  being  assigned.  Leaders  in  sci¬ 
ence  who  have  had  experience  as  educators, 
research  scientists,  and  administrators  have 
been  especially  selected  for  these  posts  be¬ 
cause  of  their  international  scientific  reputa¬ 
tion,  and  their  knowledge  of  the  status  of 
science  and  acquaintance  with  scientists  in 
the  country  of  assignment.  Each  of  the 
appointees  also  has  a  facility  with  the 
language  of  the  country  of  assignment.  The 
high  standards  set  for  the  selection  of  these 
men  have  been  maintained  in  these  ap¬ 
pointments.  \  Science  Officer’s  primary 
role  will  be  to  serve  as  an  Advisor  to  the 
Ambassador  and  his  staff  in  the  evaluation 
of  the  interaction  of  science  with  foreign 
policy,  the  assessment  of  current  scientific 
progress  abroad  and  the  enhancement  of 
the  liaison  between  United  States  and 
foreign  scientists  and  engineers.  Physics, 
chemistry,  engineering,  and  zoologv'  are 
the  disciplines  represented  in  these  initial 
app>ointments. 

These  appointments  have  been  encour¬ 
aged  and  urged  by  the  scientific  community 
both  at  home  and  abroad.  Twenty-four 
countries  which  have  scientific  attaches  in 
their  embassies  in  Washington  attest  to 
the  need  and  usefulness  for  representation 
of  science  in  international  affairs. 


•  The  American  Academy  of  Arts  and 
Sciences  has  announced  the  availability 
of  grants  in  aid  of  scientific  research  from 
several  endowment  funds  held  for  this 
purpose  by  the  Academy.  W’ork  in  any 
field  that  may  properly  be  called  scientific 
is  eligible  for  this  support,  including  the 
mathematical  and  physical,  the  biological 
and  the  social  sciences. 

In  general,  individuals  will  be  supported 
over  organizations,  although  grants  are  per¬ 
missible  to  public  or  private  associations, 
societies  or  institutions.  Special  considera¬ 
tion  will  be  given  to  projects  on  new 
frontiers  of  science,  those  which  lie  be¬ 
tween  or  include  two  or  more  of  the  classi¬ 
cal  fields,  and  those  proposed  by  investi¬ 
gators  who  may  be  on  the  threshold  of 
investigational  careers  or  are  handicapped 
by  inadequate  resources  and  facilities.  In 
general,  the  providing  of  assistance  for 
laboratory  or  field  observations  will  be  con¬ 
sidered  more  important  than  providing  for 
bibliographic  search,  the  preparation  of 
manuscripts  for  publication,  or  other  opera¬ 
tions  that  are  handled  routinely  in  most 
institutions.  The  Committees  do  not  ordi¬ 
narily  approve  grants  for  research  the  re¬ 
sults  of  which  constitute  partial  fulfillment 
of  requirements  for  an  academic  degree 
nor  do  they  approve  the  purchase  of  non¬ 
expendable  equipment  usually  to  be  expect¬ 
ed  in  an  institutional  laboratory. 

.\lthough  grants-in-aid  normally  do  not 
exceed  $1,500,  requests  for  substantially 
larger  amounts  for  especially  meritorious 
projects  will  be  considered.  Most  grants 
range  between  $500  and  $1,500.  Applica¬ 
tions  must  be  filed  in  duplicate  on  forms 
obtainable  on  request  from  the  .\cademy 
office,  not  later  than  February  1  and  Sep¬ 
tember  J,  and  will  be  processed  in  order 
of  receipt.  Address  communications  to: 
Chairman,  Committees  on  Research 
Funds,  American  Academy  of  Arts  and 
Sciences,  280  Newton  Street,  Brookline  46, 
Mass. 

•  The  Foundation  for  Microbiology, 

established  in  1951  by  Selman  A.  Waks- 
man,  is  prepared  to  receive  applications  for 
grants  in  various  fields  of  microbiology. 
The  trustees  of  the  Foundation  have  de¬ 
cided  to  give  first  consideration  to  applica¬ 
tions  dealing  with  problems  of  publica¬ 
tion  of  monographs  or  large  papers  on 
microbiological  subjects  for  which  it  is 
difficult  to  obtain  financial  support  other¬ 
wise.  Applications  should  be  addressed  to 
the  Foundation  for  Microbiology,  c/o 
Institute  of  Microbiology,  Rutgers,  The 
State  University,  New  Brunswick,  N.  J. 

•  The  1959-1960  Predoetoral  Fellow¬ 
ship  offered  by  Sigma  Delta  Epsilon, 

graduate  women’s  scientific  fraternity,  has 
been  announced.  This  fellowship  is  award¬ 
ed  to  women  who  give  evidence  of  ability 
and  promise  in  scientific  research  and  who 
need  financial  assistance  to  further  a  well- 
defined  project  contributing  to  the  Ph.D. 
or  equivalent  degree.  Eligible  candidates 
are  matriculated  graduate  students  in  the 
physical,  biological  or  mathematical  sci¬ 


ences  who  during  the  fellowship  t  nure 
will  be  devoting  more  than  half  tii  ie  to 
thesis  or  thesis  research.  The  stipe  id  is 
$1,600;  applications  are  due  Febru,  ry  1, 
1959.  Application  forms  may  be  si  ured 
from  Dr.  Geneva  Sayre,  Departmi  it  of 
Biology,  Russell  Sage  College,  Troy,  \.  Y. 

•  Beginning  in  1959,  the  Society  of 
American  Foresters  will  establi-h  a 
new  serial  publication  to  be  known  as 
Forest  Science  Monographs.  Tlv  So¬ 
ciety  provides  an  outlet  for  research  re 
suits  and  for  the  expression  of  profes  ional 
and  scientific  thought  through  its  publica 
tions  Journal  of  Forestry  and  Forest  Sci¬ 
ence.  The  Journal,  however,  publishes 
relatively  short  papers  only.  Forest  Science, 
although  accepting  somewhat  longer 
papers,  is  unable  to  publish  unusuallv  long 
manuscripts  even  though  of  exceptional 
merit.  Forest  Science  Monographs  is  in 
tended  to  fill  this  need. 

Papers  of  32  printed  pages  or  longer  in¬ 
cluding  tabular  and  graphic  material  (ap 
proximately  20,000  words  or  about  65 
pages  of  double-spaced  typescript)  will  be 
considered  for  publication  in  Forest  Science 
Monographs.  'The  same  editor  and  adv  isory 
board  w  ill  govern  acceptance  of  papers  as 
for  Forest  Science. 

In  undertaking  this  new  publication  to 
accommodate  longer  and  more  compre¬ 
hensive  articles,  the  Society  must  set  up 
special  financial  arrangements.  Each  au¬ 
thor  (or  his  organization  or  sponsor)  shall 
bear  the  entire  cost  of  printing  and  mailing 
the  Monograph.  The  Society  will  con¬ 
tribute  editorial  services,  however,  as  it 
does  for  its  other  publications.  Forest 
Science  Afonographs  will  be  sent  to  all 
subscribers  of  Forest  Science  without  extra 
charge.  A  small  supply  of  Afonographs 
will  be  stocked  by  the  Society  for  sale. 
The  author  may,  of  course,  order  any  num 
ber  of  additional  copies.  Charges  for  each 
Monograph  will  be  on  a  negotiated  basis 
in  view  of  rapidly  changing  costs. 

Inquiries  about  Forest  Science  Mono¬ 
graphs  should  be  addressed  to  the  Society 
of  American  Foresters,  425  Mills  Building, 
Washington  6,  D.  C. 

•  Tbe  Statistics  Department  of  the 
University  of  Wyoming  and  the  Statis¬ 
tics  Department  and  Statistical  Labora¬ 
tory  of  Iowa  State  College  are  jointly 
presenting  an  eight-week  institute  for 
college  and  university  teachers  of  statistics 
beginning  June  15,  1959.  The  major  ob 
jective  is  to  provide  supplementary  training 
in  statistics  for  present  and  prospective 
teachers  of  statistics  in  American  colleges 
and  universities.  Basic  courses  will  be 
offered  in  statistical  methods,  statistical 
theory,  design  and  analysis  of  experi¬ 
ments,  and  design  and  analysis  of  surveys. 
Staff  will  include  T.  A.  Bancroft,  E.  C. 
Bryant,  H.  O.  Hartley,  D.  V.  Huntsberger, 
Oscar  Kempthorne,  Robert  F.  White,  Ed 
Deming,  and  others.  The  institute  is  spon¬ 
sored  by  the  National  Science  Foundation 
and  will  be  held  on  the  Laramie  campus 
of  the  University  of  Wyoming.  A  stipend 
of  $75  per  week  is  provided  plus  a  de- 
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pendent  illowance  of  $15  per  week  per 
^pendei'  to  a  maximum  of  four.  A  travel 
allowance  :s  also  provided.  Teachers  of 
Statistics  any  department  of  subject  mat¬ 
ter  field  ire  eligible  to  attend,  including 
persons  who  will  be  teaching  statistics  for 
the  first  t  ine  in  1959-1960.  For  applica¬ 
tions  and  more  detailed  information  write 
to  Edw.i  d  C.  Bryant,  Director,  Summer 
Institute  111  Statistics,  University  of  Wyo¬ 
ming,  1  iramie,  Wyoming.  Applications 
must  be  submitted  by  February  16,  1959. 

•  The  1  fth  International  Congress  of 
Limnology  will  be  held  in  Vienna,  Aus¬ 
tria,  August  21  to  September  2,  1959.  The 
American  Society  of  Limnology  and  Occa- 
nographs,  Inc.  has  received  a  grant  from 
the  National  Science  Foundation  to  defray 
cost  of  coach-class  air  transportation  for 
about  twenty  individuals  who  plan  to  at¬ 
tend.  A  committee  of  five,  appointed  by 
the  President  of  .ASLO,  will  receive  and 
evaluate  applications  for  these  travel  funds. 

General  considerations  guiding  the  selec¬ 
tion  of  applicants  will  include:  ( 1 )  interest 
and  activity  in  limnological  research  or 
applied  limnology;  (2)  need  for  financial 
assistance  in  making  the  trip  (those  who 
can  get  this  transportation  paid  otherwise 
should  not  apply);  (3)  receipt  of  applica¬ 
tions  by  March  16,  1959. 

Those  selected  will  include  younger  sci¬ 
entists  of  promise  as  well  as  individuals 
with  a  longer  history  of  research.  Members 
and  non  members  of  ASLO,  residing  in  the 
United  States  and  Canada,  are  eligible. 
Application  forms  and  additional  informa¬ 
tion  about  these  funds  may  be  obtained  by 
writing  the  Secretary-Treasurer  of  ASLO, 
George  H.  Lauff,  Department  of  Zoology, 
University  of  Michigan,  Ann  Arbor, 
Michigan. 

•  A  summer  Institute  for  College 
Teachers  of  Biology,  sponsored  by  the 
American  Society  of  Zoologists  and  the 
University  of  Wisconsin,  will  be  held  at 
the  University  of  Wisconsin,  June  22- 
August  1,  1959.  The  Institute,  financed 
with  a  $45,000  grant  from  the  National 
Science  Foundation,  will  be  designed  to 
acquaint  teachers  of  small  colleges  with 
the  rapidly-advancing  field  of  cell  biology, 
providing  particular  emphasis  on  integra¬ 
tion  of  cell  biology,  providing  particular 
emphasis  on  integration  of  cell  structure 
and  function.  Research  in  this  field  is 
usually  conducted  at  larger  institutions,  and 
unless  teachers  are  given  special  training 
such  as  this,  it  has  become  virtually  im¬ 
possible  for  them  to  keep  abreast  of  ad¬ 
vances  in  the  field. 

Enrollment  in  the  institute  is  to  be 
limited  to  about  40  college  teachers.  The 
course  is  to  be  an  intensive  one,  although 
there  will  be  no  examinations  and  no 
academic  credits  earned.  Most  of  the  lec¬ 
turers  for  the  institute  will  be  brought  to 
\Viscoiisin  from  other  outstanding  insti¬ 
tutions. 

The  institute  directors  will  receive  ap 
plications  from  any  individuals  who  have 
been  teaching  biology  at  a  small  college. 


The  40  participants  will  be  selected  from 
the  applicants  and  each  provided  with  a 
stipend  of  $450  plus  about  $90  for  each 
dependent  up  to  a  maximum  of  four  de¬ 
pendents.  A  maximum  of  $80  for  travel 
expenses  will  be  available.  T  here  will  be 
no  tuition  or  fees.  Rooms  will  be  avail¬ 
able  for  participants  in  the  University 
of  Wisconsin  dormitories  if  desired. 

Requests  for  application  blanks  and  a 
brochure  should  be  made  to  Prof.  Harold 
R.  Wolfe,  Department  of  Zoology,  Birge 
Hall,  University  of  Wisconsin,  Madison  6, 
Wisconsin. 

•  The  Tissue  Culture  Association  is 
again  sponsoring  a  course  of  instruc* 
tion  in  the  principles  and  techniques 
of  cell  and  tissue  culture.  The  course 
will  be  under  the  direction  of  John  Paul, 
University  of  Glasgow,  Scotland,  and  will 
be  given  at  the  University  of  Colorado 
School  of  Medicine,  Denver,  Colorado, 
from  July  6-July  31,  1959.  The  tuition 
will  be  $100.  This  is  an  intensive  4-week 
course  dealing  with  the  structure  and  func¬ 
tion  of  living  cells,  techniques  of  tissue 
culture  and  interpretation  of  results.  It  is 
designed  to  give  to  responsible  investigators 
a  background  of  general  information  on 
cultured  cells  and  an  opening  wedge  of 
training  in  the  application  of  the  method 
to  problems  in  several  current  areas  of 
research.  Because  of  limitations  in  labora¬ 
tory  space,  only  fifteen  active  participants 
will  be  accepted.  These  places  will  be  al¬ 
located  to  those  with  no  previous  tissue 
culture  experience  who,  in  the  commit¬ 
tee’s  opinion,  will  derive  benefit  from  the 
course.  In  addition,  fifteen  auditors  will 
be  accepted.  Places  as  auditors  will  be 
allocated  to  senior  applicants  with  pre¬ 
dominantly  administrative  responsibilities 
and  to  those  who  have  already  had  practical 
experience  of  tissue  culture  techniques  but 
are  likely  to  profit  from  the  course. 

The  course  is  designed  specifically  for 
postgraduates  (M.D.  or  Ph.D.)  who  plan 
to  use  cultured  tissues  in  their  research  or 
teaching.  Requests  for  application  should 
be  addressed  to  Dr.  Mary  S.  Parshley,  Col¬ 
lege  of  Physicians  and  Surgeons,  630  West 
168th  Street,  New  York  32,  N.Y.,  and 
should  be  completed  and  returned  to  her 
not  later  than  April  I.  Successful  candi¬ 
dates  will  be  notified  about  April  15. 

•  1959-1960  graduate  research  fel¬ 
lowships  in  the  Carver  Foundation, 
Tuskegee  Institute,  Alabama,  have 
been  announced.  Fellowships  are  offered 
for  research  and  graduate  study  toward  the 
Master  of  Science  degrees  in  chemistry, 
foods  and  nutrition,  and  plant  physiology. 
They  are  available  to  students  with  high 
scholastic  records,  who  have  received  the 
Bachelor  of  Science  degree  from  an  ac¬ 
credited  college  and  who  show  promise 
of  research  ability.  Stipends  range  from 
$1,500  to  $1,800  annually.  Fellows  nor¬ 
mally  devote  half  time  to  supervised  re¬ 
search  and  half  time  to  graduate  study 
leading  to  the  master’s  degree.  It  is  gen¬ 
erally  expected  that  the  requirements  for 


the  degree  will  be  completed  within  two 
years.  The  stipends  are  intended  to  cover 
educational  fees  and  living  accommoda¬ 
tions  for  one  calendar  year.  Most  of  the 
fellowships  will  begin  with  the  first  semes¬ 
ter  (September,  1959). 

Fellowship  applications  are  acceptable 
immediately.  Address  requests  for  further 
information  and  application  blanks  to:  The 
Director,  The  Carver  Foundation,  Box 
188,  Tuskegee  Institute,  Alabama. 

•  The  National  Science  Foundation 
has  announced  the  award  of  302  Sci¬ 
ence  Faculty  Fellowships  for  the  fiscal 
year  1959.  These  fellowships  are  offered  as 
a  means  of  improving  the  teaching  of  sci¬ 
ence,  mathematics  and  engineering  in 
American  colleges  and  universities.  The 
primary  purpose  of  the  awards  is  to  pro¬ 
vide  an  opportunity  for  college  and  uni¬ 
versity  science  teachers  to  enhance  their 
effectiveness  as  teachers.  The  Foundation 
also  announced  award  of  82  Senior 
Postdoctoral  Fellowships  in  the  sciences 
for  the  fiscal  year  1959,  selected  from  242 
applicants. 

•  The  Mountain  Lake  Biological  Sta¬ 
tion  has  recently  been  advised  by  the 
National  Science  Foundation  that  its 
grant  of  $18,000  for  three  years  has  been 
renewed  (1959-1961).  This  grant  has 
made  available  funds  for  the  establishment 
of  awards  for  research  and  study  at  the 
Station.  Three  types  of  awards  are  avail¬ 
able:  Postdoctorates,  for  Research;  Pre¬ 
doctorates,  for  supervised  research;  and 
postgraduates,  for  training  in  field  or 
laboratory  research  techniques,  thus  per¬ 
mitting  course  work.  Application  blanks  for 
these  awards  may  be  secured  from  the  Di¬ 
rector,  Mountain  Lake  Biological  Station; 
Department  of  Biology,  University  of  Vir¬ 
ginia,  and  must  be  submitted  by  April  1, 
1959. 

•  The  establishment  of  the  Mississippi 
Institute  of  Microbiology,  as  a  unit  of 
the  Department  of  Biology  of  Mississippi 
Southern  College,  has  been  announced. 
B.  Q.  Ward,  bacteriologist  and  associate 
professor  of  biology,  has  been  designated 
as  Director  of  the  Institute.  The  Institute 
will  be  the  only  organization  of  its  kind  in 
the  State  of  Mississippi.  It  is  essentially  a 
research  establishment  and  is  empowered 
to  accept  and  administer  pertinent  grants 
found  acceptable  to  the  college.  The  staff 
of  the  Institute  also  has  the  additional  duty 
of  preparing  an  annual  report  of  its  opin¬ 
ions  and  suggestions  relative  to  teaching 
and  course  work  within  the  academic  de¬ 
partment.  Appointment  to  the  faculty  in 
biology  at  Mississippi  Southern  College 
does  not  confer  Institute  membership,  nor 
need  a  research  worker  of  the  Institute 
teach,  but  it  is  expected  that  Institute  per¬ 
sonnel  will  normally  be  composed  of  those 
with  dual  appointments  to  both  organiza¬ 
tions,  from  the  teaching  faculty.  Appoint¬ 
ments  for  the  coming  year  provide  the 
Institute  with  a  personnel  noteworthy  not 
only  for  its  high  degree  of  attainment  and 
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competence,  but  for  scope  as  well;  J.  K. 
Walker,  Ph.D.,  chairman  and  professor. 
Department  of  Biologs-  (physiology  and 
histology);  B.  Q.  Ward,  Ph.D.,  Director 
of  the  institute  and  associate  professor  of 
biology  ( bacteriologs-  and  microbiology); 
R.  A.  Woodmansce,  Ph.D.,  associate  pro¬ 
fessor  of  biology  (ecology  and  marine 
plankton);  A.  E.  Harrises,  Ph.D.,  associate 
professor  of  biology  (parasitology);  C.  R. 
Ball,  M.S.,  associate  professor  of  biology 
(embryologs );  S.  W.  Rosso,  assist¬ 

ant  professor  in  biology  ( malacologs ) .  Any¬ 
one  who  may  desire  further  information 
regarding  the  Institute  of  Microbiology 
should  address  his  inquiry  to  Dr.  B.  Q. 
Ward,  Director  of  the  Institute  of  Micro¬ 
biology,  Box  264,  Station  A,  Hattiesburg, 
Mississippi. 

•  Tearhiiig  Assis-lantships  for  graduate 
study  in  the  Department  of  Botany  at 
Yale  Lniversity  are  available.  Assistant- 
ships  proyide  annual  stipends  of  $2,500 
supplemented  by  $300  summer  research 
awards,  making  total  stipends  of  $2,800 
($1,000  of  this  is  deducted  for  tuition), 
'l  eaching  load  permits  full  course  of  studs-. 
.Xpplications  should  be  made  in  writing 
to  Chairman,  Botany  Department,  Y’ale 
Unisersity,  New  Hasen,  Conn. 

Research  assistantships  proyide  an¬ 
nual  stipends  of  $2,800  ($1,000  of  this  is 
deducted  for  tuition).  'I'hese  assistantships 
are  also  asailable  at  the  Connecticut  Agri¬ 
cultural  Experiment  Station,  New  Hasen, 
in  plant  pathology,  physiology,  genetics, 
and  related  fields.  Applications  are  due 
Eebriiars-  1,  1959. 

•  “Reproduelive  Physiology  and  Pro¬ 
tein  Nutrition”  will  be  the  subject  of 
the  15th  Annual  Conference  on  Protein 
Metabolism  to  be  held  at  Rutgers  Uniyer- 
sity,  January  23-24,  1959.  'I'he  speakers 
ssill  be  Marjorie  Nelson,  Unisersity  of 
California;  Ered  Andresss,  Purdue  Uniser- 
sity;  L.  E.  Casida,  Unisersity  of  Wisconsin; 
E.  Gomez  Mont,  Mexico  City;  Ralph 
Reece,  Rutgers  Unisersity;  and  James  H. 
Leathern,  Rutgers  Unisersity.  Discussions 
ssill  consider  the  influences  of  nutrition  on 
male  and  female  reproduction  in  the  rat, 
on  location  in  rats  and  farm  animals  on 
reproduction  in  farm  animals,  on  hormonal 
lesels  in  human  malnutrition  and  the  in¬ 
fluence  of  hormones  on  hormonal  relations 
to  nutrition  in  domestic  animals.  For 
further  information  or  registration  forms, 
ssrite  to  James  H.  Leathern,  Rutgers  Uni- 
sersity,  Ness  Brunsssick,  N.  J. 

•  An  invitation  is  extended  to  biolo¬ 
gists  to  participate  in  an  Inter-discipli¬ 
nary  Conference  on  Self-Organizing 
Systems  to  be  held  next  May  5  and  6, 
1959,  at  the  Museum  of  Science  and  In- 
dustrs,  Chicago,  Ill.  'Phis  conference  is 
jointly  sponsored  by  the  Information  Sys¬ 
tems  Branch  of  the  Office  of  Nasal  Re¬ 
search  and  the  Armour  Research  Eounda- 
tion,  and  will  attempt  in  part  to  bring 
together  interested  persons  to  discuss  and 
deselop  concepts  relating  to  computer  de¬ 


sign  sshich  may  be  based  upon  biological 
information.  For  this  purpose  those  bi¬ 
ological  systems  sshich  shoss-  “self-organiza 
tion”  or  sshich  hase  a  capability  for 
organization  sshether  or  not  Ijs  neuronal 
mechanisms  ssill  reccise  attention  partic¬ 
ularly  as  they  mas-  be  useful  in  design  for 
machine  learning,  machine  grossth,  or 
sshat  has  recently  been  referred  to  as 
“artificial  intelligence.”  Interested  indisid- 
uals  may  rcceise  further  information  and  a 
preliminary  conference  program  sshen  asail¬ 
able  by  svriting  to:  Nlr.  Scott  Cameron, 
ICSOS  Conference  Secretars  ,  .\rmour  Re¬ 
search  I'oundation,  10  West  35th  Street, 
Chicago  16,  111. 

•  The  National  Academy  of  Scieiiees- 
Natioiial  Research  Couneil  has  aii- 
nouneed  a  program  of  Postdoctoral 
Resident  Research  Assoeiateships  to  be 
offered  for  1959-1960.  The  participat¬ 
ing  laboratories  are  tbc  National  Bureau  of 
Standards  (Boulder,  Colorado  and  Wash¬ 
ington,  D.  C.);  the  Nasal  Ordnance 
Laboratory  (White  Oak,  Silver  Spring, 
Maryland);  the  Nasal  Research  Laboratory 
(Washington,  D.  C.);  the  Nasy  Elec¬ 
tronics  Laboratory  (San  Diego,  Cali¬ 
fornia);  and  the  U.S.  Army  Chemical 
Corps  Biological  W'arfare  Laboratories 
(Fort  Detrick,  Frederick,  Maryland). 

'I'lie  .\ir  Research  and  Desclopmcnt 
Command  is  also  participating  in  this  pro¬ 
gram  at  four  .\ir  I'orce  installations.  'I’liese 
assoeiateships  are  tenable  at  .\ir  I'orce 
Cambridge  Researcb  Center  (Bedford, 
Mass.);  .\ir  I'orcc  Missile  Deselopment 
Center  (.Mamogordo,  Ness  Mexico);  Rome 
.\ir  Deselopment  Center  (Rome,  Nesv 
York);  and  Wright  .\ir  Deselopment  Cen¬ 
ter  (Dayton,  Ohio).  In  addition,  the 
.\RDC  is  sponsoring  a  program  of  Post¬ 
doctoral  Unisersity  Research  .\ssociateships 
tenable  at  21  unisersities  in  the  United 
States. 

The  resident  research  assoeiateships  has  e 
been  established  to  proside  young  sci¬ 
entists  of  unusual  ability  and  promise  an 
opportunits-  for  adsanced  training  in  basic 
research  in  a  saricty  of  fields.  Modern 
facilities  are  asailable  in  specified  areas  of 
the  biological,  physical,  and  mathematical 
sciences,  and  engineering.  In  addition  to 
the  abos  e  research  in  certain  areas  of  psy¬ 
chology  is  asailable. 

-Ypplicants  must  be  citizens  of  the 
United  States.  They  also  must  produce 
esidcnce  of  training  in  one  of  the  listed 
fields  equisalent  to  that  represented  by  the 
Ph.D.  or  Sc.D.  degree  and  must  hase 
demonstrated  superior  ability  for  creative 
research.  Remuneration  for  these  associate- 
ships  is  from  $5985  to  $7510  a  year,  sub¬ 
ject  to  income  tax. 

.\pplication  materials  may  be  secured  by 
svriting  to  the  F'ellossship  Office,  National 
.Ycadcmy  of  Sciences-National  Research 
Council,  2101  Constitution  .Ysenue, 
N.W.,  Washington  25,  D.  C.  In  order 
to  be  considered  for  assards  for  1959-1960, 
applications  must  be  filed  at  the  Fellow¬ 
ship  Office  on  or  before  January-  19,  1959. 
.\ssards  ssill  be  announced  about  .\pril  1, 


1959,  by  the  participating  laboratories  and 
research  centers. 

•  The  National  Science  Fouialation 
has  announced  .377  grants  twtaling 
$12,796,007,  assarded  during  the  quarter 
ending  September  30,  1958,  for  the  sup 
port  of  basic  research  in  the  scicaices,  for 
conferences  in  support  of  science  for  ex¬ 
change  of  scientific  information,  and  for 
training  of  science  teachers.  'I  his  is  the 
first  group  of  assards  to  be  made  diiring 
fiscal  year  1959. 

•  The  Atomic  Energy  Coniinissioii  has 
announced  the  approval  of  .30  grants 
totaling  $.326,510  to  30  .Ymerican  col¬ 
leges  and  unisersities  for  assistance  in 
equipping  their  laboratories  for  training  in 
nuclear  technology  as  related  to  the  life 
sciences.  I'he  life  science  grants  are  for 
the  purpose  of  helping  colleges  and  uni 
scrsitics  expand  their  facilities  for  training 
in  radiation  biology  and  in  the  use  of 
radioisotopes  in  the  fields  of  agriculture, 
seterinars  medicine,  medicine  and  phar 
macy,  public  health  and  biology. 

•  The  1959  sicsssion  of  the  Southern 
Regional  Graduate  Summer  Session  in 
Statistics  will  be  held  at  North  Carolina 
State  College,  Raleigh,  from  June  8  to 
July  1",  1959. 

North  Carolina  State  College,  X'irginia 
Polytechnic  Institute,  Unisersity  of  Ploii 
da,  and  Oklahoma  State  Universits-  have 
agreed  to  operate  a  continuing  program  of 
graduate  summer  sessions  in  statistics  to 
be  held  at  each  institution  in  rotation;  the 
program  was  instituted  at  Y'irginia  Poly 
technic  Institute  in  the  summer  of  1954 

The  1959  session,  like  previous  sessions 
under  this  program,  is  intended  to  serve: 
1 )  teachers  of  introductory  statistical 
courses  who  want  formal  training  in  mod 
ern  statistics;  2)  research  and  professional 
workers  who  want  intensive  instruction  in 
basic  statistical  concepts  and  modern  sfa 
tistical  methodology;  3 )  professional  statis 
ticians  who  wish  to  keep  informed  about 
advanced  specialized  theory  and  methods; 
4)  prospective  candidates  for  graduate  de 
grees  in  statistics;  and  5 )  graduate  students 
in  other  fields  who  desire  supporting  work 
in  statistics.  The  session  will  last  six  weeks 
and  courses  will  carry  three  semester  hours 
of  credit.  Not  more  than  two  courses  may 
be  taken  for  credit  at  any  one  session. 

The  National  Science  Foundation  is  off 
ering  grants  to  college  teachers  of  intro 
ductory  statistics  who  wish  to  attend  the 
1959  session.  Stipends  of  $75  per  week 
for  the  six  weeks  of  the  session  plus  Sb 
per  week  per  dependent  (up  to  four)  will 
be  made  available  for  a  maximum  of  JO 
applicants;  in  addition,  there  will  be  a 
travel  allowance  of  4  cents  per  mile,  round 
trip.  Tuition  and  fees  will  be  paid  by  the 
N.S.E. 

The  courses  to  be  offered  in  statistic 
in  1959  at  Raleigh  are  as  follows;  Statistical 
Methods  I  and  II,  Statistical  Theory  I,  H 
and  III,  theory  of  sampling  applied  to  sui 
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vev  design,  stochastic  processes  and  their 
applications,  methods  of  operations  rc- 
search.  adsanced  topics  in  statistical  meth¬ 
ods.  number  of  courses  will,  in  addition, 
be  avail.iblc  in  the  Mathematics  Depart¬ 
ment,  inclnding  differential  equations,  in¬ 
troduction  to  determinants  and  matrices, 
introdintion  to  applied  mathematics,  nu¬ 
merical  anahsis.  Achanced  Calculus  I, 
boundars  \alue  problems. 

.\pplicants  for  National  Science  h’ounda- 
tum  grants  will  be  selected  on  the  basis  of 
interest  in  continued  teaching  of  statistics, 
evidence  of  excellence  as  a  teacher,  pre¬ 
vious  academic  record  of  the  applicant, 
nuinbcr  of  introductory  statistics  courses 
now  teaching,  and  number  of  students  con¬ 
tracted.  \pplications  must  be  received  not 
later  than  Februarv-  16,  1959,  to  be  assured 
of  full  consideration,  .\pplieants  will  be 
notified  of  the  selection  committee's  ac¬ 
tion  not  later  than  March  16,  1959,  and 
must  accept  (or  decline)  a  fellowship 
award  not  later  than  April  1,  1959.  Re¬ 
quests  for  application  blanks  for  the  sum¬ 
mer  school  and  for  National  Science  h’oim- 
dation  grants  should  be  addressed  to:  F.  E. 
McA’av,  Department  of  Experimental  Sta¬ 
tistics,  North  Carolina  State  College, 
Raleigh,  North  Carolina. 

•  Three  out  of  every  four  American 
srieiitist!^  reported  knowledge  of  at 
least  one  foreifrn  language  according 
to  a  study  released  by  the  National  Seienee 
h'oundation  entitled  “Foreign  Language 
Knowledge  of  American  Scientists,  1954- 
55.” 

.About  two  percent  bavc  some  knowl¬ 
edge  of  Russian,  one  percent  of  Chinese 
H  or  Japanese.  Such  know  ledge  for  the  most 
part  stems  largely  from  nativitv  and  family 
background.  'I'hese  findings  indicate  that 
nearlv  all  .American  scientists  must  de¬ 
pend  on  translations  for  knowledge  of 
scientific  developments  reported  in  Rus¬ 
sian,  Chinese,  and  Japanese.  Cerinan  was 
the  language  reported  most  often  and 
French  next,  obviously  a  reflection  of  edu¬ 
cational  requirements  for  scientific  train¬ 
ing.  particularly  at  the  graduate  level. 
Chemists,  chemical  engineers,  physicists, 
and  astronomers  showed  a  greater  concen¬ 
tration  in  the  Cermanie  languages;  psy¬ 
chologists  and  earth  scientists,  in  French 
and  other  Romance  languages.  'I’his  study 
is  based  on  information  supplied  by  the 
12",0()()  scientists  listed  in  the  National 
Register  of  Scientific  and  'Feehnical  Rer- 
sonncl  in  1954-55.  'I'hc  Register  is  main¬ 
tained  jointly  by  the  Foundation  and  a 
miinbcr  of  cooperating  professional  scien¬ 
tific  societies.  It  is  estimated  that  during 
that  period,  the  Register  included  more 
than  half  of  all  American  scientists. 

I  he  U.S.  Government  is  currently  spon¬ 
soring  translations  of  more  than  50  Rus¬ 
sian  scientific'  journals — 32  bv  the  National 
Science  Foundation.  'I'he  F'oundation  is 
now  surveying  requirements  for  transla¬ 
tions  from  Chinese  and  Japanese  scientific 
jouni.ils. 

Copies  of  “Foreign  Language  Knowl¬ 
edge  of  .American  Scientists,  1954-55”  arc 


available  in  limited  number  from  the  Public 
Information  Office,  National  Science  F'oun¬ 
dation,  Washington  25,  D.C. 

•  The  second  semester  of  the  1958- 
1959  academic  year  has  heeii  set  aside 
by  the  University  of  Illinois  as  the 
‘‘Darwinian  Centennial  Semester”  to 
coinmemorate  the  100th  anniversary  of  the 
publication  of  The  Origin  of  Species.  A\’. 
M.  Luce  of  the  Zoology  Department  is 
chairman  of  an  all-university  committee 
which  is  arranging  a  series  of  events  for  the 
semester. 

•  The  Social  Legislation  Information 
Service  (1346  Connecticut  Avc.,  AA'ash- 
ington  6,  D.  C.)  has  issued  a  guide  to 
“F’ederal  Agencies  F’inancing  Research.” 
It  lists  all  agencies  offering  research  grants, 
fields  involved,  how  to  apply,  deadlines 
for  receipt  of  applications,  restrictions,  etc. 
The  guide  may  be  obtained  from  tbe 
Service  for  SI. 00. 

•  Future  International  Congresses  of 
interest  to  biologists; 

May  21-27,  1959.  Madrid.  Spain,  16th 
International  A'cterinary  Congress.  Dr. 
Jac  Jensen,  General  Secretary  of  Perma¬ 
nent  Committee,  Bclstraat  168,  Utrecht, 
Netherlands;  or  Dr.  W.  A.  Hagan, 
Dean,  Cornell  University,  New  York 
State  ATterinary  College,  Ithaca,  New 
York. 

June  15-20,  1959.  Paris,  France.  Inter¬ 
national  Conference  on  Information 
Processing,  the  Natural  Sciences  De¬ 
partment  of  UNIsSCO.  Methods  of 
digital  computing.  Logical  design  and 
common  symbolic  language  for  ma¬ 
chines.  Automatic  translation  of  lan¬ 
guages,  Collection,  storage  and  retrieval 
of  information.  Pattern  recognition  and 
machine  learning.  Natural  Sciences  De¬ 
partment,  UNESCO,  19  avenue  Kleber, 
Paris  16e,  FYance. 

July  6-11,  1959.  Oslo,  Norway.  Inter¬ 
national  Seed  Testing  Convention,  Inter¬ 
national  Seed  Testing  Association. 
The  Danish  State  Seed  Testing  Station, 
Thorvaldsenvei,  57,  Copenhagen  V, 
Denmark. 

August  9-15,  1959.  Buenos  Aires,  .Argen¬ 
tina,  21st  International  Congress  of 
Physiological  Sciences.  Professor  .A.  O. 
M.  Stoppani,  F’aculdad  de  Ciencias 
Medicas,  Paraguay  2155,  Buenos  .Aires. 
.August  19-28,  1959.  Montreal,  Canada. 
9th  International  Botanical  Congress, 
International  Union  of  Biological  Sci¬ 
ences  (lUBS),  Dr.  C.  FYankton,  Secre¬ 
tary  General,  9th  International  Botanical 
Congress,  Science  Service  Building, 
Carling  Avenue,  Ottawa,  Ontario, 
Canada. 

August  20-Sept.  2,  1959.  A^ienna  and 
Salzburg,  Austria.  14th  International 
Limnological  Congress,  International 
Association  of  Theoretical  and  Applied 
Limnology  of  the  International  Union 
of  Biological  Sciences  (lUBS).  The 


Secretary,  14th  International  Limnolog¬ 
ical  Congress.  Biologisehe  Station,  Lunz 
am  See,  Austria. 

August  30-Sept.  6,  1959.  Barcelona  and 
Madrid,  Spain.  9th  International  Con¬ 
gress  on  the  History  of  Science.  Profes¬ 
sor  Jean  A'crnet,  A4a  Layetona  141, 
Barcelona,  Spain. 

/August  30- Sept.  12,  1959.  New  York, 
N.  A'.  International  Oceanographic  Con¬ 
gress,  organized  by  the  .American  Asso¬ 
ciation  for  the  .Advancement  of  Science 
in  cooperation  with  UNESCO  and  the 
Special  Committee  on  Oceanie  Re¬ 
search  of  the  International  Council  of 
Scientific  Unions  (ICSU).  Dr.  Mary 
Sears,  Chairman,  AA’oods  Hole  Oceano¬ 
graphic  Institution,  AA'oods  Hole,  Mass. 
.April  11-16,  1960.  New  A’ork,  N.  A'.  7th 
International  Congress  of  .Anatomy, 
Professor  Louis  F’lexner,  School  of  Medi¬ 
cine,  University  of  Pennsvlvania,  Phila¬ 
delphia,  Pa. 

July  11-22,  1960.  Reading,  England.  8th 
International  Grassland  Congress.  Brit¬ 
ish  Grassland  Society,  Coley  Park,  Read¬ 
ing,  Berks,  England. 

July  17-25,  1960.  A'ienna,  Austria.  11th 
International  Congress  on  Entomology. 
Professor  Dr.  D.  J.  Kuenen,  Zoologisch 
Laboratorium,  Kaiserstraat  63,  Leiden, 
Netherlands. 

/August  15-20,  1960.  Madison,  AA'isconsin. 
7th  International  Congress  of  Soil  Sci¬ 
ence,  International  Society  of  Soil 
Science.  Professor  Richard  Bradfield, 
Department  of  .Agronomy,  Cornell  Uni¬ 
versity,  Ithaca,  New  A’ork. 

Sept.  3-8,  1960.  Paris,  F’ ranee.  10th  Inter¬ 
national  Congress  for  Cell  Biology, 
International  Society  for  Cell  Biologv’. 
Profes.sor  Chevremont,  20,  rue  de  Pit- 
teurs,  Liege,  Belgium. 

Undecided,  1961.  London,  Fmgland 
(Tentative).  2nd  International  Con¬ 
gress  on  Human  Genetics.  Secretariat, 
1st  AA'orld  Congress  on  Human  Gene¬ 
tics,  14  I'agensvej,  Copenhagen  N, 
Denmark. 

•  Attentiun  hais  been  drawn  to  a  typo¬ 
graphical  error  that  appeared  in  the 
November  i.ssue  of  the  .-AIBS  Bulletin. 
On  p.  34,  Dr.  AA'allacc  (Cold  Spring  Har¬ 
bor)  sbould  have  read  Bruce  AV'allace  not 
Ruth  AV’allaee.  Our  apologies  for  the  error. 
Ed. 

•  Fred  R.  Cagle,  chairman  of  the  de¬ 
partment  of  zoology  at  Tulane  University, 
has  been  appointed  coordinator  of  tbe 
Tulane  research  program.  Principal  duty 
of  the  coordinator  will  be  to  maintain  liai¬ 
son  with  other  universities,  government 
research  centers  and  industrial  laboratories. 
Dr.  Cagle  will  also  make  recommendations 
on  policy,  assist  in  negotiations  for  support 
of  research  and  maintain  a  central  informa¬ 
tion  source.  Since  1954,  Dr.  Cagle  has 
served  as  editor-in-chief  of  “Copeia,”  prin¬ 
cipal  .American  journal  devoted  to  scientific 
study  of  fishes,  reptiles  and  amphibia. 

•  Helen  L.  Jeffrey,  formerly  of  the  Na¬ 
tional  Science  F'oundation,  has  been  named 
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Executive  Secretary  of  one  of  two  Bio¬ 
chemistry  Study  Sections,  Division  of  Re¬ 
search  Grants,  National  Institutes  of 
Health,  Bethesda,  Md. 

•  Donald  B.  Anderson  has  been  named 
provost  and  vice  president  of  the  Univer¬ 
sity  of  North  Carolina  and  assumed  his 
duties  in  Chapel  Hill  November  1.  For 
many  years.  Dr.  Anderson  has  been  pro¬ 
fessor  of  botany,  chairman  of  the  division 
of  biological  sciences,  and  dean  of  tbe 
graduate  school  at  the  North  Carolina  State 
College  division  of  the  University,  and  dur 
ing  the  past  several  years  has  been  on  leave 
of  absence  to  sene  as  program  director  in 
the  scientific  personnel  and  education  di¬ 
vision  of  the  National  Science  Foundation. 

•  Robert  S.  Leisner,  who  recently  re¬ 
ceived  his  Ph.D.  in  botany  from  the  Uni¬ 
versity  of  North  Carolina  has  accepted  a 
position  as  assistant  to  the  executive  di 
rector  of  the  AIBS. 

•  John  H.  Davis,  University  of  Florida, 
is  now  at  the  University  of  Mandalay, 
Mandalay,  Burma.  He  will  be  there  for  ? 
years  on  a  grant  from  the  University  of 
Florida  and  the  Ford  Foundation. 

•  Alan  Conger,  formerly  of  the  Oak 
Ridge  National  Laboratory,  has  joined  the 
staff  of  the  Botany  and  Biology  Department 
at  the  University  of  F’lorida  as  professor 
of  radiation  biology.  He  will  develop  a 
teaching  and  research  program  in  that  area. 

•  Warren  M.  Deacon  recently  retired 
from  the  chairmanship  of  the  Department 
of  Biology  at  Vanderbilt  University, 
Nashville. 

•  Robert  E.  Cordon  is  now  in  the  De¬ 
partment  of  Biology,  University  of  Notre 
Dame,  Notre  Dame,  Indiana. 

•  Neal  Weber,  Swarthmore  College,  re¬ 
cently  received  an  honorary  degree  from 
the  University  of  North  Dakota  during  a 
special  75th  Anniversary  Convocation. 

•  Professor  Hannes  Laven  of  the  Max 
Planck  Institut  fiir  Biologic,  Tubingen, 
Germany,  is  spending  the  current  academic 
year  in  the  Zoology  Department  of  the 
University  of  Illinois  as  a  George  A.  Miller 
X’isiting  Professor  in  Zoology. 

•  M.  J.  Greenberg  has  been  added  to  the 
staff  of  the  Zoology  Department  of  the 
University  of  Illinois  in  the  field  of  inverte¬ 
brate  zoology. 

•  Y.  Sinoto  of  the  International  Christian 
University,  Japan,  and  Editor  of  Cytologia 
visited  the  Zoology  Department  of  the 
University  of  Illinois  during  October. 

•  Frank  M.  Carpenter,  chairman  of  the 
Biology  Department  of  Harvard  Univer¬ 
sity,  has  been  elected  the  new  1959  presi¬ 
dent  of  Sigma  Xi,  national  scientific  honor¬ 
ary  fraternity. 


•  R.  Omar  Rilett,  formerly  associate 
professor  of  biology  at  the  University  of 
Buffalo,  has  taken  up  his  new  duties  as 
professor  and  head  of  the  department  of 
biological  science  at  Illinois  State  Normal 
University,  Normal,  Ill.  He  succeeds 
Ernest  M.  R.  Lapikey,  who  has  retired. 
Dr  Rilett  recently  ‘  returned  from  a  sab¬ 
batical,  which  he  spent  as  visiting  investi¬ 
gator  at  the  Pest  Infestation  Laboratory, 
Slough  Bucks,  England. 

•  Theodosius  Dobzhansky,  professor  of 
zoology  at  Columbia  University,  will  lec¬ 
ture  on  biology  and  genetics  at  the  Uni¬ 
versity  of  Sydney,  Sydney,  Australia,  during 
1959-60.  Dr.  Dobzhansky  is  a  geneticist 
and  a  specialist  in  the  evolutionary  differ¬ 
entiation  of  species. 

•  Kenneth  W\  Prescott,  director  of  the 
Kansas  City  Museum  (Mo.),  has  been 
named  by  the  Academy  of  Natural  Sci¬ 
ences,  Philadelphia,  Pa.,  to  the  new  post 
of  managing  director  of  the  Philadelphia 
National  History  Museum.  Dr.  Prescott  is 
a  zoologist  whose  specialty  is  ornithology. 

•  Two  noted  researchers  have  joined 
the  zoology  department  at  Southern 
Illinois  University:  Richard  Kudo, 
protozoologist,  and  Richard  Blackw'elder, 
a  specialist  in  the  classification  of  insects. 
Dr.  Kudo  is  working  on  the  giant  amoeba, 
while  Dr.  Blackwelder  is  working  on  ani¬ 
mal  classification. 

•  Harold  H.  Smith,  senior  geneticist  at 
Brookhaven  National  Laboratory,  has  been 
appointed  for  a  period  of  one  year  to  the 
staff  of  the  International  Atomic  Energy 
Agency,  Vienna,  Austria,  in  connection 
with  programs  in  genetics,  biology,  and 
agriculture. 

•  Verl  House,  formerly  head  of  the 
biology  department  of  Radford  College, 
has  been  named  associate  professor  of 
genetics  in  the  department  of  zoology  and 
entomology  at  Ohio  State  University. 

•  George  W.  Hunter,  HI,  was  honored 
recently  by  the  Cuban  Government  at  the 
annual  meeting  of  the  National  Academy 
of  Sciences  of  Havana.  Col.  Hunter  was 
awarded  a  decoration  in  the  rank  of 
“Officiar’  in  the  Order  of  Carlos  J.  Finlay 
in  recognition  of  his  work  in  tropical 
medicine. 

Recent  deaths  among  biologists: 

Edwin  Betts,  Charlottesville,  Va.;  pro¬ 
fessor  of  biology  at  the  University  of  Vir¬ 
ginia  and  an  authority  on  the  gardening 
and  farming  practices  of  Thomas  Jefferson. 
65;  September,  1958. 

Andrew  A.  Borland,  University  Park, 
Pa.;  head  of  the  department  of  dairy  sci¬ 
ence  at  the  Pennsylvania  State  University 
from  1919  until  his  retirement  in  1948; 
head  of  animal  and  dairy  husbandry  at  the 
University  of  Vermont  from  1911  to  1915. 
80;  October,  1958. 


Warren  S.  Bourn,  Munden,  v^a.;  re¬ 
tired  biologist  of  the  U.S.  Fish  and  Wild- 
life  Service,  Division  of  Wildlife  Refuges; 
internationally  known  as  a  speci  list  on 
marsh  ecology.  62;  August,  1958. 

William  A.  Dayton,  Arlingtcii,  Va,; 
plant  scientist  with  the  Departn.ent  of 
Agriculture’s  Forest  Service  for  4  years, 
chief  of  the  Division  of  Dendrology  and 
Range  Forage  Investigations  sincs  194’ 
73;  October,  1958. 

P.  F.  English,  State  College,  Pa.;  pro¬ 
fessor  of  wildlife  management  at  Pennsyl 
vania  State  University  since  1938;  iiead  of  J 
the  department  of  zoology  and  entomology 
from  1951  to  1953;  president  of  the  Wild 
life  Society  since  1946.  64;  October,  1958. 

Robert  T.  Moore,  Los  Angeles.  Calif,; 
ornithologist  and  retired  research  associate 
professor  in  vertebrate  zoology,  California 
Institute  of  Technology  and  Occidental 
College;  director  of  the  Moore  Zoological 
Laboratorv  at  Occidental.  76;  October, 
1958. 

John  T.  Nichols,  New  York,  N.Y.; 
curator  of  the  department  of  recent  fish 
at  the  .American  Museum  of  Natural  His 
tory  from  1927  until  his  retirement  in 
1952;  founder  and  president  of  the  .\meri 
can  Society  of  Ichthyologists  and  llerpet 
ologists;  founder  of  Copeia.  75;  Novem 
her.  1958. 

Benjamin  P.  Young,  Ithaca,  N.Y.; 
professor  emeritus  of  zoology  at  Cornell 
University.  71;  October,  1958. 

the  ^ecietiei 

•  The  6th  annual  meeting  of  the 
Entomological  Society  of  America  was 
held  at  Salt  Lake  City,  Utah,  December 
1-4,  1958.  Approximately  650  members 
and  guests  were  in  attendance.  The  address 
of  welcome  was  given  by  The  Honorable 
George  D.  Clyde,  Governor  of  Utah.  Of 
special  interest  was  the  address  of  the 
President,  R.  L.  Metcalf,  on  “Organo- 
phosphorus  Insecticides:  Their  Applies 
tions  to  Applied  and  Fundamental  Re 
search.”  Fred  L.  Soper  spoke  on  “World 
VV’ide  Malaria  Eradication:  Progress  Re 
port,”  while  the  L.  O.  Howard  Memorial 
Lecture  “Metamorphosis:  A  Tool  for  the 
Study  of  Growth”  was  given  by  Carroll 
M.  Williams,  Harvard  University.  A 
symposium  on  Resistance  to  Insecticides, 
of  which  A.  W.  A.  Brown  of  the  World 
Health  Organization  was  the  moderator, 
was  well  received. 

P.  W'^.  Oman,  U.S.  Department  of  Agri 
culture,  was  installed  as  President  for  1959. 
M.  P.  Jones,  also  of  U.S.  Department  of 
Agriculture,  is  President-Elect.  F.  W.  Poos 
was  appointed  Managing  Editor  of  Society 
publications.  Manuscripts  intended  for 
publication  in  Society  journals  are  to  be 
sent  to  the  office  of  the  Executive  Secre- 
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larv  tor  initial  review  prior  to  assignment 
[0  siil'iect  editors.  A  new  publication, 
“Nliscellaneous  Publication  of  the  En¬ 
tomological  Society  of  America”  will  be 
launched  in  1959.  The  1959  meeting  is 
to  be  held  in  conjunction  with  the  En¬ 
tomological  Society  of  Canada  in  Detroit, 
Michigan,  November  30-December  3. 

•  New  officers  of  the  Botanical  Society 
of  America  are:  Honorary  President 
Ilarr\  J.  Fuller,  University  of  Illinois, 
Urbaiia;  President,  William  C.  Steere,  New 
York  Botanical  Garden,  New  York  58; 
\hcc  president,  Vernon  I.  Cheadle,  Uni- 
versitx  of  California,  Davis;  and  Secretary, 
B.  L.  I  timer.  University  of  Texas,  Austin. 
Continuing  in  office  is  the  Treasurer,  Aaron 
J.  Sharp,  University  of  Tennessee,  Knox¬ 
ville. 

.At  the  .Annual  Dinner  held  in  Bloom¬ 
ington,  Indiana,  the  following  “Certifi¬ 
cates  of  Merit”  for  1957  were  awarded: 
Harry  J.  Fuller,  University  of  Illinois, 
“For  continued  self-sacrificing  service  to 
Botanv,  whether  as  a  teacher,  a  writer  of 
needed  textbooks,  an  editor,  or  as  an  offi¬ 
cer  of  the  Botanical  Society  of  America.”; 
Philip  A.  Munz,  Director,  Rancho  Santa 
.Ana  Botanic  Garden,  Claremont,  Calif., 
“For  his  penetrating  studies  of  the 
Onagraceae,  of  the  flora  of  California,  and 
for  his  farsightedness  and  breadth  of  pur¬ 
pose  resulting  in  the  development  of  a 
model  botanical  garden.”;  Lester  W. 
Sharp,  Cornell  University,  Ithaca,  for 
“His  contributions,  both  by  personal  in¬ 
vestigation  and  by  successive  editions  of 
carefully  edited  textbooks,  have  made  plant 
cvtology  a  significant  field  of  Botany.” 

The  Darbaker  Award  for  1957-1958 
(S250  each)  was  presented  to  Paul  Silva 
and  Ralph  Lewin.  The  Cooley  Award 
of  the  American  Association  for  Plant 
Taxonomists  was  received  by  Richard 
Howard. 

•  The  Genetics  Society  of  America 
elected  the  following  1958-1959  offi¬ 
cers:  President,  Karl  Sax,  Harvard  Univer¬ 
sity;  \  ice  President,  J.  W.  Boyes,  McGill 
University;  Secretary,  W.  L.  Russell,  Oak 
Ridge  National  Laboratory;  Treasurer, 
R.  D.  Owen,  California  Institute  of 
Technologv. 

•  The  International  Association  for 
Denial  Research  will  hold  its  37th 
General  Meeting  March  19-22,  1959, 
at  the  Sheraton-Palace,  San  Francisco, 
Calif.  The  E.  H.  Hatton  Award  Competi¬ 
tion,  consisting  of  $100  award  for  the 
best  ias  judged  by  a  committee)  presenta¬ 
tion  of  original  research  by  a  novice  or 
nosices  will  be  presented  at  this  annual 
meeting.  Current  officers  of  the  Associa¬ 
tion  are:  President,  Ned  B.  Williams; 
President-Elect,  H.  B.  G.  Robinson;  Vice- 
President,  Holmes  T.  Knighton;  Editor  of 
the  /ournaJ  of  Dental  Research,  Frank  J. 
Orland. 

•  New  officers  for  the  Society  for  the 
Study  of  Evolution  are:  President,  Edgar 


Anderson;  Vice-Presidents,  Harlan  Lewis, 
J.  W.  Gregor  and  N.  Tinbergen;  Secretary, 
Herbert  H.  Ross,  State  Natural  History 
Survey,  Urbana,  111.;  Editor  of  Evolution, 
1.  Michael  Lerner. 

•  The  Annual  Meeting  of  the  Bio¬ 
physical  Society  will  take  place  Feb¬ 
ruary  25-27,  1959,  in  Pittsburgh.  This 
year’s  invited  papers  will  center  on  “Anti¬ 
bodies”  and  on  “Sensory  Systems.”  Con¬ 
tributed  papers  on  all  fields  of  biophysics 
will  be  presented  by  nonmembers  as  well 
as  members.  For  further  information, 
write:  Dr.  Gary  Felsenfeld,  Department  of 
Biophysics,  University  of  Pittsburgh,  325 
Clapp  Hall,  Pittsburgh  13,  Pa. 

•  Elsie  Quarterman,  Vanderbilt  Univer¬ 
sity,  has  been  appointed  vice-president  of 
the  American  Bryological  Society  for  the 
balance  of  the  terms  of  Ronald  L.  Mc¬ 
Gregor’s  office.  Dr.  McGregor,  University 
of  Kansas,  will  be  in  Mexico  during  the 
coming  year. 

•  The  1959  symposium  of  the  Society 
for  the  Study  of  Development  and 
Growth  will  be  held  at  the  University 
of  Wisconsin,  June  11-13,  1959. 

The  new  Executive  Committee  of  the 
Society  consists  of  Ralph  Erickson,  Presi¬ 
dent;  Edgar  Zwilling,  Treasurer;  William 
P.  Jacobs,  Biology  Department,  Princeton 
University,  Secretary;  Dorothea  Rudnick, 
Editor.  The  limitation  on  the  number  of 
members  in  the  Society  has  been  raised 
from  300  to  500. 

•  The  Conference  of  Biological  Edi¬ 
tors  will  hold  its  second  Annual  Meet¬ 
ing  at  the  Chicago  Natural  History 
Museum,  Chicago,  111.,  April  11-12, 
1959.  Theodor  Just,  Chicago  Natural  His¬ 
tory  Museum,  is  Chairman  of  the  Local 
Committee. 

•  The  1959  Meeting  of  the  American 
Society  of  Mammalogy  will  be  held 
June  21-24  in  Washington,  D.  C.  Two 

$100  honoraria,  granted  annually  on  a 
competitive  basis  to  young  predoctoral 
mammalogists  for  research  papers  read  at 
the  annual  meetings,  will  be  awarded. 

•  The  American  Society  of  Para¬ 
sitologists  will  hold  its  1959  annual 
meeting  August  30-September  3  at 
Pennsylvania  State  University,  Univer¬ 
sity  Park,  Pa.,  in  conjunction  with  other 
AIBS  sponsored  meetings. 

1958-59  officers  of  the  Society  are: 
President,  Aurel  O.  Foster,  U.S.D.A., 
Beltsville,  Md.;  President-Elect,  Harold  W. 
Brown,  Columbia  University  School  of 
Public  Health;  Vice-President,  Robert  M. 
Stabler,  Colorado  College,  Colorado 
Springs,  Colo.;  Secretary,  Paul  E.  Thomp¬ 
son,  Parke,  Davis  &  Company,  Detroit  32, 
Mich.;  Treasurer,  Martin  J.  Ulmer,  Iowa 
State  College,  Ames,  Iowa;  Custodian, 
AV’ilford  S.  Bailey,  Alabama  Polytechnic 
Institute,  Auburn,  Ala.;  Editor  of  the 
Journal  of  Parasitology,  Elery  R.  Becker, 
Arizona  State  College,  Tempe,  Ariz. 


During  its  1958  annual  business  meet¬ 
ing,  the  Society  elected  David  H.  Wen- 
rich,  Department  of  Zoology,  University 
of  Pennsylvania,  an  Emeritus  Member,  and 
Professor  Rupert  Montgomery  Gordon, 
Liverpool  School  of  Tropical  Medicine,  an 
Honorary  Member. 

T  he  Society  is  pleased  to  announce  that 
it  will  confer  annually,  or  less  often,  an 
award  for  meritorious  research  in 
parasitology.  The  award,  sponsored  by 
Parke,  Davis  &  Company,  will  consist  of 
a  check  for  $1,000,  a  medal,  and  $150 
travel  allowance  for  the  recipient.  It  has 
been  named  in  honor  of  Henry  Baldwin 
Ward,  who  founded  the  Society’s  Journal 
of  Parasitology'  and  served  as  the  Society’s 
first  president.  Members  of  the  Society 
whose  accomplishment  occurs  within  15 
years  after  the  completion  of  academic 
training  are  eligible  for  the  award.  Selection 
will  be  made  by  the  Society’s  Awards  Com¬ 
mittee. 

•  The  Ecological  Society  of  America 
elected  the  following  new  officers  for 
1959:  President,  Thomas  Park;  President- 
Elect,  Charles  E.  Olmsted;  V’ice-President, 
Aaron  J.  Sharp. 

The  George  Mercer  Award  for  the 
best  paper  in  ecology  was  won  by  Jerry 
S.  Olson,  Oak  Ridge  National  Laboratory, 
for  the  paper,  “Rates  of  Succession  and 
Soil  Changes  in  Southern  Lake  Michigan 
Sand  Dunes.”  (Bot.  Gaz.  119:125-170. 
1958.)  The  Eminent  Ecologist  Award 
of  the  E.S.A.  was  presented  to  A.  W. 
Sampson,  Professor  Emeritus  of  Forestry, 
University  of  California,  Berkeley. 

•  New  officers  of  the  American  Society 
of  Plant  Physiologists  are:  President, 
Sterling  B.  Hendricks,  U.S.  Plant  Industry 
Station,  Beltsville,  Md.;  Vice-President,  A. 
Carl  Leopold,  Purdue  University,  Lafay¬ 
ette,  Ind.;  Member  of  Executive  Commit¬ 
tee,  Harry  A.  Borthwick,  U.S.  Plant  Indus¬ 
try  Station,  Beltsville,  Md.;  Members  of 
the  Editorial  Board,  A.  S.  Crafts,  Univer¬ 
sity  of  California,  Davis,  and  Paul  J. 
Kramer,  Duke  University,  Durham,  N.  C. 

At  the  recent  annual  meeting  of 
A.S.P.P.,  the  Stephen  Hales  Prize  was 
awarded  to  F.  W.  Went,  California  In¬ 
stitute  of  Technology;  and  the  Charles 
Reid  Barnes  Life  Membership  was 
awarded  to  P.  Boysen  Jensen,  Plant 
Physiology  Laboratory',  University  of 
Copenhagen. 

•  The  American  Ornithologists’  Union 
held  its  75th  Anniversary  Meeting 
October  14—19,  1958,  at  the  American 
Museum  of  Natural  History,  New  York 
City.  The  following  are  officers  for  the 
coming  year:  President,  Ernst  Mayr,  Har¬ 
vard  University;  First  Vice-President, 
George  H.  Lowery,  Jr.,  Louisiana  State 
University,  Baton  Rouge;  Second  Vice- 
President,  Dean  Amadon,  American  Muse¬ 
um  of  Natural  History;  Editor,  Eugene 
Eisenmann,  American  Museum  of  Natural 
History;  Secretary,  Herbert  G.  Deignan, 
U.S.  National  Museum,  Washington, 
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D.C.;  Ireasurcr,  Charles  G.  Sibley,  Cor¬ 
nell  University. 

The  BreH'sler  Memorial  Award,  by 

action  of  the  Council,  was  presented  to 
Arlie  Schorger,  University  of  Wiscon¬ 
sin,  for  his  study,  “T  he  Passenger  Pigeon; 
Its  Natural  Histors'  and  Fxtinction” 
(Madison,  1955). 

•  1959  officers  of  the  Myeological 
Society  of  America  were  elected  during 
the  Societv’s  annual  meeting  with  .\IBS, 
August  1958.  They  arc:  President,  C.  J. 
Alexopoulos,  State  Unixersity  of  Iowa; 
President-Elect,  C.  W.  Emmons,  National 
Institutes  of  Health;  \'icc-Presidcnt,  L.  S. 
Olixe,  Columbia  Unixersity;  Secretary- 
'I'reasurer,  P’,.  S.  Beneke,  Michigan  State 
Unixcrsity(  1957-1959);Councilor  (East), 
John  R.  Raper,  Harxard  Unixersity;  Coun¬ 
cilor  (West),  W.  G.  Solheim,  Unixer¬ 
sity  of  W'yoming. 

•  F.  I*.  Cullinaii  has  been  appointed  to 
represent  the  .Xmcrican  Socictv  for  Horti¬ 
cultural  Science  on  the  Executixe  Board 
of  the  .-Xmcrican  Horticultural  Council, 
filling  the  xacancx  caused  by  the  resigna¬ 
tion  of  P.  R.  Krone. 

•  The  American  Association  of  Anat¬ 
omists  will  hold  its  next  annual  meet¬ 
ing  April  1-3,  1959,  at  the  University 
of  Washington,  School  of  Medicine, 
Seattle.  New  officers  of  the  ,\ssociation 
are:  President,  Normand  L.  Hoerr,  West¬ 
ern  Reserxe  Unixersity,  Clcxcland;  Presi¬ 
dentelect.  Edxvard  W.  Dempsey,  Wash 
ington  Unixersity  School  of  Medicine,  St. 
Louis,  Mo.;  President-P'.mcritus,  Daxen- 
pf)rt  Hooker,  Yale  Unixersity. 

•  The  American  Physiological  Socie¬ 
ty's  spring  meeting  will  be  held  in 
Atlantic  City,  April  13-17,  1959.  I’hc 
Svmposia  at  this  meeting  will  be  “Space 
Biologx,”  “Biological  Rhxthms,”  and 
“Central  Regulation  of  Circulation.” 

Summer  Research  Traineeships  are 
axailable  to  college  teachers  of  physiology, 
and  the  Porter  Eelloxxship  is  available  for 
the  last  year  of  predoctoral  training  in 
phxsiology.  For  further  information  and 
application  forms  xxritc:  .■\merican  Physi¬ 
ological  Societx',  9650  Wisconsin  .\xenue, 
Washington  1-4,  D.  C. 

•  At  its  49th  Annual  Convention  in 
July,  1958.  the  National  Shellfisheries 
Association  re-elected  the  following 
officers  for  1958-1959:  President,  Mel¬ 
bourne  R.  Carriker,  University  of  North 
Carolina;  X’ice-President,  L.  Eugene 
Cronin,  Marxland  Department  of  Research 
and  P^ducation,  Solomons,  Md.;  Secretary- 
Treasurer,  Philip  A.  Butler,  Shellfisherx 
Laboratory,  U.S.  Pish  and  \\'ildlife  Serx- 
ice.  Gulf  Breeze,  P'la. 

•  New  officers  for  1959  were  installed 
during  the  meeting  of  the  National 
Association  of  Biology  Teachers  xvith 
the  A.\AS  in  Washington,  December, 
1958.  Thev  are  as  folloxvs:  President, 


Paul  Klinge,  Indiana  Unixersity;  President- 
Elect,  Hoxxard  Weaver,  Unixersity  of 
Illinois;  P’irst  \'ice-President,  H.  Seymour 
P’owler,  Pennsylvania  State  University; 
Second  \'ice-Prcsident,  Lorenzo  K.  Lison- 
bee,  Camelback  High  School,  Phoenix, 
.Ariz.;  Third  \'ice-President,  Robert  L. 
Smith,  DeKalb  High  School,  DeKalb,  Ill.; 
Sccrctarx  Treasurer,  Paul  \7  \N'ebster, 
Bryan  High  School,  Bryan,  Ohio. 

•  The  American  Phytopathological 
Society  has  elected  the  following  offi¬ 
cers  for  1959:  President,  Glenn  S. 
Pound;  President  P'lect,  William  C.  Sny¬ 
der;  X'ice-President,  S.  P’,.  McCallan; 
Secretary,  William  B.  Hexvitt;  Treasurer, 
A.  W.  Domock;  Editor  in-Chief,  E.  E. 
W  ilson;  Retiring  President,  Paul  R.  Miller. 
4’he  Society  xvill  hold  its  1959  meetings 
at  Pennsx’lxania  State  Unixersity  xvith 
AIBS. 

•  1959  officers  of  the  Society  of  In¬ 
dustrial  Microbiology  xvere  announced 
at  the  Society’s  meeting  with  AIBS  at 
Bloomington.  They  are:  President,  C.  L. 
Porter,  Purdue  Unixersity,  Lafayette,  Ind.; 
Vice-President,  Leland  VIcClung,  Indiana 
University;  Secretary,  Brinton  Miller, 
Merck  Sharp  &  Dohmc,  Rahway,  N.  J.; 
’Treasurer,  .Arthur  Kaplan,  .Army  Quarter¬ 
master  Corps,  Natick,  Mass.;  Director 
1958-60,  P!.  L.  Dulaney,  Merck  Sharp  and 
Dohme,  Rahxxay,  N.  J. 

It  has  been  suggested  that  a  digest  of 
S.I.M.  meetings  and  symposia  be  pub¬ 
lished.  .All  members  xxho  believe  such  a 
report  on  these  activities  xxould  be  xvorth- 
while  are  urged  to  send  their  suggestions  to 
the  Secrctarx',  Brinton  M.  Miller,  Merck 
Sharp  &  Dohmc  Research  Laboratories, 
Rahwax,  Nexv  Jersey. 

•  The  Potato  Association  of  America 
will  meet  at  Fredericton,  New  Bruns¬ 
wick,  Canada,  August  12-16,  1959. 

Nexvly  elected  officers  arc;  President,  W. 

G.  liooker;  Prcsidcnt-Pdcct,  P.  G.  East¬ 
man;  Director,  C.  E.  Cunningham;  V'ice- 
President,  O.  T.  'Turnquist.  Other  officers 
remain  the  same. 

•  All  future  subscriptions  to  the 
Journal  of  Parasitology  should  be  sent 
to:  .American  Societx'  of  Parasitologists, 
Martin  J.  Ulmer,  Treasurer,  Department 
of  Zoology  and  Plntomology,  loxxa  State 
College,  -Ames,  loxxa. 

•  The  American  Society  of  Plant 
Taxonomists  elected  the  folloxving  officers 
for  1959:  President,  W  illiam  C.  Stecre, 
Nexv  A’ork  Botanical  Garden;  Chairman  of 
the  Council,  A.  C.  Smith,  U.  S.  National 
Museum;  Secretary:  C.  Ritchie  Bell,  Uni¬ 
versity  of  North  Carolina;  Treasurer, 
Charles  B.  Heiscr,  Jr.,  Indiana  University; 
Editor  in-chief,  Brittonia,  Rogers  Mc- 
V’augh,  Unixersity  of  Michigan;  Managing 
P'.ditor,  Brittonia,  1 1.  W'.  Rickett.  W  arren 

H.  Wagner,  University  of  Michigan  xvas 
elected  to  the  Council  for  a  seven-year 
term. 

The  Constitution  of  the  A.S.P.T.  has 
been  rexised  to  add  a  membership  cate¬ 


gory  for  retired  members.  Also  a  nexv  by¬ 
law  was  adopted  to  establish  a  class  of 
student  membership,  xxith  reduced  dues 
(54.50). 

The  Cooley  .-Vxvard  for  the  best  paper 
on  the  southeastern  flora  publLshed  daring 
the  calendar  year  1957  was  made  to  James 
W.  Hardin  for  a  Revision  of  the  .Ainsrican 
Hippocastanaceae,  Britton.a  9:  145  1"1, 
173-195.  1957.  ’The  Cooley  .Axvard  hjr  the 
outstanding  paper  presented  before  ,i  ses¬ 
sion  of  the  Society  at  Bloomington  went 
to  Richard  A.  Howard  for  A'a^cular 
.Anatomy  of  the  Petiole  as  a  'Taxonomic 
Character.  'These  axxards  are  made  possi¬ 
ble  through  the  generosity  of  one  of  the 
Society  members,  George  R.  Cooley. 

•  The  American  Society  of  Zoologists 
elected  the  folloxving  officers  for  1959: 
Past  President,  H.  Burr  Steinbach,  Uni¬ 
versity  of  Chicago;  President,  V'^ictor  C. 
Txxittx,  Stanford  Unixersity;  President¬ 
elect,  Emil  W’itschi,  State  University  of 
loxxa.  'The  other  officers  remain  unchanged. 

Members  of  the  Executive  Committee 
to  serxe  through  1961  are:  Lexvis  Klein 
holz,  Reed  College,  and  Edgar  Zxvilling, 
Unixersity  of  Connecticut. 

•  The  1959  annual  meeting  of  the 
Asisociation  of  Southeastern  Biologists 
will  be  held  April  16-18  at  the  Uni¬ 
versity  of  Tennessee,  Knoxville.  On  the 
afternoon  of  .April  16,  the  Biology  Divi¬ 
sion  of  the  Oak  Ridge  National  Laboratory 
xvill  conduct  tours  of  its  buildings  for  the 
benefit  of  those  en  route  to  the  meetings. 

V'olumc  V,  Numbers  3  and  4  (com¬ 
bined)  of  the  Bulletin  of  the  .Association 
of  Southeastern  Biologists,  xvhich  xvas  pub¬ 
lished  in  Noxember,  contains  both  an 
alphabetical  directory  of  the  nearly  "00 
members  of  the  society  and  a  geographic 
directory  in  addition. 

New  officers  elected  in  .April,  1958,  at 
the  'Tallahassee,  T’lorida,  annual  meeting 
are:  President-Elect,  Horton  11.  Hobbs, 
Unixersity  of  Virginia;  V'ice-President, 
V’ictor  A.  Greulach,  University  of  North 
Carolina;  Secretary,  Harold  J.  Iluinni, 
Duke  Unixersity;  VIernbers  of  the  Execu 
tive  Committee,  W'illiam  Burbanck, 
Emory  Unixersity,  and  Elsie  Quartennan, 
V’anderbilt  University.  Geoffrey  M.  Jef¬ 
frey,  U.S.  Public  Health  Senice,  Colum¬ 
bia,  S.C.,  xvas  appointed  Editor  of  the 
Bulletin  by  the  Executixe  Committee  to 
replace  V’ictor  A.  Greulach  who  resigned. 
Dr.  Jeffrey  xvill  begin  his  duties  as  Editor 
xvith  Number  of  V'olume  V'l  to  appear  in 
January,  1959. 

A  Research  Felloxx.ship  of  $150  for  sum 
mcr  research  at  the  Mountain  Lake  Bio¬ 
logical  Station  of  the  University  of  Vir¬ 
ginia  will  be  offered  again  for  the  sum¬ 
mer  of  1959  by  the  Phipps  and  Bird  Com¬ 
pany  of  Richmond  to  members  of  the 
.Association  of  Southeastern  Biologists.  1  he 
recipient  of  the  axxard  xvill  be  announced 
at  the  Knoxville  meeting.  The  Meritorious 
.Award  for  Teaching  xvill  be  made  again  in 
1959  to  a  member  of  the  .Association  of 
Southeastern  Biologists  and  xvill  include 
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an  honorarium  of  $100  provided  by  the 
Will  (  orporation  of  Georgia. 

A  prize  of  $100  will  be  awarded  a 
memb-r  of  the  Association  of  Southeastern 
Biologists  again  in  1959  at  the  annual 
meeting  at  the  University  of  Tennessee 
for  aii  especially  meritorious  paper  pre¬ 
sented  at  the  meetings.  ITie  Carolina  Bio¬ 
logical  Supply  Company  of  Elon  College, 
N.  C  sponsors  this  prize. 

.\s  a  result  of  the  interest  and  generosity 
of  Ml.  C.  M.  Goethe  of  Sacramento,  Calif., 
funds  to  assist  several  graduate  students  in 
attending  the  Knoxville  meeting  of  the 
Association  of  Southeastern  Biologists  will 
be  aiailable  again  in  1959.  The  fund  has 
been  established  by  Mr.  Goethe  in  honor 
of  Marv  Clide  Goethe. 

Cducathn  anj 
tHanpeufet 

•  B.  K.  Stanersoii,  of  the  American 
Chemical  Society,  Washington,  has 
been  elected  President  of  the  Scientific 
Manpower  Commission  for  1959.  Dr. 
Stanersoii  has  been  a  member  of  the  com¬ 
mission  since  it  was  founded  in  1953  by 
the  ten  largest  scientific  organizations  of 
the  United  States.  Frank  P.  Cullinan, 
.Agricultural  Research  Service,  Beltsville, 
Md.,  was  re-elected  \^ice  President,  and 
John  E.  Foster,  Animal  Husbandry  De¬ 
partment,  University  of  Maryland,  was 
re-elected  Secretary-Treasurer. 

•  Summer  Institutes  in  Radiation  Bi¬ 

ology  for  high  school  and  college  sci¬ 
ence  teachers  have  been  announced  by 
the  11. S.  Atomic  Energy  Commission 
and  the  National  Science  Foundation. 
The  following  schools  are  listed  (*for  col¬ 
lege  teachers  only):  1)  Adelphi  College, 
Garden  City,  Long  Island,  New  York;  Di¬ 
rector:  H.  A.  Robinson  (1958-1959);  2) 
Bavlor  University,  Waco,  Texas;  Director: 
Bryce  C.  Brown  (1958-1959);  3)  Brig¬ 
ham  A’oung  University,  Provo,  Utah;  Di¬ 
rector:  L.  A.  Compton  (1958-1959);  4) 
University  of  California  School  of  Sledi- 
cine,  Los  Angeles  24,  Calif.;  Direetor: 
R,  L.  Lihby  (1957-1958-1959);  5)  Duke 
University,  Durham,  North  Carolina;  Di¬ 
rector:  Donald  J.  Fluke  (1956-1957- 
1958  1959);  6)  Howard  University, 

AA'ashington  1,  D.  C.;  Direetor:  Marie  C. 
Taylor  (1958-1959);  7)  University  of 
Kansas,  Lawrence,  Kansas;  Director:  E.  1. 
Shaw  (1959);  8)  University  of  Michigan*, 
Ami  .Arbor,  Michigan;  Director:  Melvin 
Levine  (1959);  9)  Montana  State  Uni- 
versitv,  Missoula,  Montana;  Director:  L. 
11.  liarvey  (1958-1959);  10)  University 
of  New  Alexico,  Albuquerque,  N.  Mex.; 
Director:  11.  O.  Reid  (1956-1957-1958- 
1959);  11)  Ohio  State  University,  Colum 
bus,  Ohio;  Director:  J.  S.  Richardson 
(1^59);  12)  University  of  Puerto  Rico, 


College  of  .Agrieulture  and  Mechanie  Arts, 
Mayaguez,  Puerto  Rico;  Director:  J.  A. 
Ramos  (1959);  13)  Purdue  University, 
Lafayette,  Indiana;  Direetor:  R.  R.  Arma- 
cost  (1958-1959);  14)  Syracuse  Univer¬ 
sity,  Syracuse,  N.  Y.;  Director:  M.  W. 
jennison  (1959);  15)  Tuskegee  Institute, 
Tuskegee  Institute,  Alabama;  Director: 
J.  H.  M.  Henderson  (1959);  16)  Univer¬ 
sity  of  Washington,  Seattle,  Washington; 
Director:  A.  D.  Welander  (1959);  17) 
University  of  AA'ashington*,  Seattle,  AA^ash- 
ington;  Director:  A.  D.  AATlander  (1959); 
18)  AVayne  State  University,  Detroit  7, 
Michigan;  Director:  A.  J.  A'orvvald  (1957- 
1958-1959);  19)  University  of  AA’yoming, 
Laramie,  AAAoming;  Director:  Carl  A. 
Cinnamon  (1958-1959). 

•  A  nationwide  eompetition  to  help 
improve  the  use  of  scientific  apparatus 
for  the  teaching  of  physics  has  been 
announced  by  the  American  Associa¬ 
tion  of  Physics  Teachers.  The  contest, 
financed  by  a  grant  from  the  AA^.  M.  AVelch 
Scientific  Company,  will  take  place  at  the 
annual  meeting  of  A.A.P.T.  at  the  Hotel 
New  A’orker  (New  A’ork)  on  January 
28-31,  1959.  It  is  the  first  competition  of 
this  kind  and  is  under  the  administration 
of  the  Committee  on  Apparatus  for  I’iduca- 
tional  Institutions.  There  will  be  six 
awards,  ranging  in  value  from  $100  to 
$500.  They  will  be  in  two  categories: 
equipment  used  in  demonstration  lectures 
in  introductory  college  physics  and  equip¬ 
ment  used  in  the  introductory  college 
physics  laboratory. 

•  The  popular  booket,  “Careers  in 
Animal  Biology,”  has  just  been  re¬ 
printed  by  the  American  Society  of 
Zoologists.  This  16-page  booklet,  which 
was  written  for  high  school  seniors  and 
college  students,  describes  career  oppor¬ 
tunities  in  basic  and  applied  biological 
fields  in  schools,  universities,  research  in¬ 
stitutions,  hospitals,  government  agencies, 
and  industrial  laboratories.  It  provides 
specific  information  about  the  duties  of 
each  position,  kind  of  preparation  required, 
opportunities  for  advancement,  and  salary 
to  be  expected.  Copies  of  the  booklet  may 
be  obtained  from  the  Secretary  of  the 
.American  Society  of  Zoologists,  Dr.  Gaird- 
ncr  B.  Moment,  Goucher  College,  Balti¬ 
more  4,  Md.  The  price  is  25  cents  for  a 
single  copy,  or  10  copies  for  $1.50,  50  for 
$6.00,  100  for  $10.00,  1,000  for  $80. 

•  The  National  Science  Foundation  in¬ 
vites  proposals  from  State  Academies 
of  Science  requesting  support  of  proj¬ 
ects  planned  to  improve  the  status  of 
science  and  mathematics  education  in 
their  respective  areas.  Proposals  of  this 
type  will  also  be  considered  from  similar 
nonprofit  scientific  organizations,  parti- 
ularly  in  those  states  having  no  .Academy. 
It  is  anticipated  that  most  proposals  under 
this  program  will  fall  under  one  of  the 
headings: 

1 .  Development  of  collaborative  efforts 
by  professional  scientists  and  high 


school  science  teachers  to  improve 
science  instruction; 

2.  Development  of  coordinated  programs 
for  stimulating  interest  in  science 
among  young  people,  principally  at 
the  pre-college  level  and  providing 
them  with  opportunities  for  science 
experience; 

however,  proposals  with  similar  objectives 
not  described  in  the  two  categories  above 
will  be  considered.  Novel  ideas  designed 
to  accomplish  the  objectives  indicated 
above  are  encouraged  so  long  as  they  re¬ 
flect  the  general  spirit  of  the  program 
outlined  herein. 

The  numerous  state  and  local  organiza¬ 
tions  known  as  Academies  of  Science  have 
basic  purposes  which  parallel  those  of  the 
National  Science  Foundation.  Although 
the  Academies  are  independent  and  auton¬ 
omous,  in  general  it  is  true  that  they 
have  such  common  objectives  as:  1)  stim¬ 
ulation  of  interest  in  science  among  young 
people;  2)  improvement  of  science  in¬ 
struction  at  all  levels;  3)  dissemination  of 
scientific  knowledge  among  their  wide¬ 
spread  membership  including  not  only  sci¬ 
entists  from  the  colleges  and  secondary 
schools  but  also  those  from  industrial, 
governmental  and  private  establishments  of 
the  region  served;  and  4)  interpretation  of 
science  and  the  need  for  better  science 
education  to  the  general  public. 

The  proposals  should  contain  all  the 
detailed  information  which  will  help  the 
Foundation  determine  the  nature  and  rela¬ 
tive  merit  of  the  proposed  project.  It  is 
important  that  the  proposal  contain  a  most 
careful,  yet  concise,  description  of  what 
kind  of  a  program  is  planned,  how  it  will 
be  accomplished,  who  will  direct  and  staff 
the  project,  and  when  the  program  is  to 
be  activated.  It  should  be  noted  that  it 
is  the  proposal  as  such  that  is  evaluated 
and  not  in  any  sense  the  organization  or 
institution  submitting  it. 

Support  by  the  Foundation  may  include 
items  such  as:  expenses  of  college  scientists 
while  visiting  high  schools — or  meetings  of 
high  school  teachers — for  lectures  or  con¬ 
sultations;  expenses  of  high  school  science 
teachers  and/or  students  to  attend  meet¬ 
ings,  conferences,  workshops,  or  field  trips 
planned  for  them  by  the  sponsoring  agency; 
necessary  administrative  expenses  and  sup¬ 
ply  costs  directly  related  to  the  proposal. 
However,  under  this  program  support  will 
not  be  given  for  scholarships,  awards  or 
honoraria.  It  is  not  the  Foundation’s  in¬ 
tent  to  establish  new  academy  offices  or 
initiate  employment  of  permanent  person¬ 
nel  for  the  purpose  of  carrying  out  these 
proposals. 

Indirect  costs  at  not  more  than  15% 
of  the  direct  costs  for  staff  and  operations 
may  be  allowed  if  appropriately  incurred, 
and  provided  they  are  not  otherwise  in¬ 
cluded.  Proposals  should  be  addressed  to: 
Special  Projects  in  Science  Education  Sec¬ 
tion,  Scientific  and  Personnel  Division, 
National  Science  Foundation,  AVashington 
25,  D.  C.  Receipt  will  be  acknowledged. 
Proposals  will  be  accepted  until  February 
16,  1959. 
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•  The  American  Society  for  Horticul¬ 
tural  Science  has  published  an  attrac¬ 
tive  booklet  ^‘Horticulture — A  Chal¬ 
lenging  Career”  for  distribtuion  to  high 
school  counselors  and  students.  The  bro¬ 
chure  is  available  from  the  Secretary,  Dr. 
Roy  E.  Marshall,  Michigan  State  Univer¬ 
sity,  East  Lansing,  Michigan,  or  at  most 
colleges  ha\  ing  departments  of  horticulture. 

•  The  National  Science  Foundation 
has  announced  the  initiation,  on  an 
experimental  basis,  of  a  program  to 
encourage  appropriate  groups  to  set 
up  specially  devised  study  opportuni¬ 
ties  in  the  fields  of  science  and  mathe¬ 
matics  for  secondary  school  students 
of  high  ability.  Proposals  are  invited 
from  colleges,  universities  and  nonprofit 
research  organizations  for  the  summer  of 
1959.  Proposals  sponsored  by  secondary 
schools  are  not  eligible  under  this  pro¬ 
gram.  Howe\er,  the  facilities  of  secondary 
schools  can  be  utilized  in  college-sponsored, 
off-campus  programs  where  this  is  mutual¬ 
ly  acceptable.  A  wide  variety  of  programs 
will  be  supported,  including  but  not  limit¬ 
ed  to  one  or  more  of  the  following  features: 
classwork,  laboratory  \  isits,  field  trips,  spe 
cial  orientation  lectures  in  the  field  of 
scientific  endeavor,  and  research  partici¬ 
pation  actisities  in  which  students  work 
with  experienced  scientific  investigators. 

Under  this  program  Foundation  support 
may  include  expenses  of  some  or  all  of  the 
student  participants  for  room,  board,  travel 
(including  commuting)  and  other  essen¬ 
tial  items  when  appropriate.  Support  ma\' 
also  be  given  for  costs  of  the  sponsoring 
institution.  Direct  costs  may  include  frac 
tions  of  staff  salaries  properly  attributable 
to  the  program,  payments  to  high  school 
science  teachers  as  auxiliary  participants 
and  counselors,  and  other  neeessarv  admin 
istrative  expenses  and  supply  costs. 

Proposals  for  1959  summer  programs  of 
this  tvpe  must  be  received  not  later  than 
/anuarv  5,  1959,  by  the  Special  Projects 
in  Science  Education  Section,  Division  of 
Scientific  Personnel  and  Education,  Na¬ 
tional  Science  Foundation,  Washington 
25,  D.  C.  Suggestions  for  the  preparation 
of  proposals  are  available  from  the  same 
source. 

•  Approximately  18,000  high-srhool 
and  college  teachers  of  science  and 
mathematics  will  directly  benefit  dur¬ 
ing  the  summer  of  1959  from  teacher 
training  programs  sponsored  by  the 
National  Science  Foundation  at  350 
Summer  Institutes  in  255  educational 
institutions.  Awards  of  grants  totaling 
approximately  $21,000,000  for  the  sup¬ 
port  of  the  Summer  Institutes  have  been 
announced.  Institutes  will  be  held  in  all 
49  states,  Hawaii,  Puerto  Rico,  and 
the  District  of  Columbia.  Roughly  300  of 
the  institutes  will  be  open  only  to  high- 
school  teachers.  Approximately  30  will  be 
for  college  teachers  only,  and  about  20  will 
be  for  both  high-school  and  college  teach¬ 
ers.  Roughly  16,000  high-school  teachers 
and  2,000  college  teachers  will  be  enabled 


to  participate  through  stipends  provided 
by  the  National  Science  Foundation. 

Participants  will  be  chosen  by  the  in¬ 
stitutes  themselves,  NOT  by  the  National 
Science  Foundation.  Inquiries  and  appli¬ 
cations  for  participation  should  be  ad¬ 
dressed  to  directors  of  the  individual  in¬ 
stitutes.  Please  contact  the  National  Sci¬ 
ence  Foundation  for  a  complete  list  of 
Summer  Institutes  and  directors. 

•  The  Society  of  American  Bacteriolo¬ 
gists  recently  established  a  Committee 
on  Education  with  L.  S.  McClung,  De¬ 
partment  of  Bacteriology,  Indiana  Univ.r- 
sity,  Bloomington,  as  Chairman.  In  addi¬ 
tion  to  developing  experiments,  lists  of 
films,  books,  journal  references  and  other 
teaching  aids  suitable  for  use  in  classes  in 
introductory  biology,  the  Committee  will 
give  attention  to  the  training  in  micro¬ 
biology  of  teachers  of  elementary  high 
school  and  college  biology.  Comments, 
suggestions  and  inquiries  relating  to  the 
committee  activities  should  be  sent  to 
the  chairman  or  to  the  following  other 
members  of  the  committee:  Milton  J. 
Foter,  U.  S.  Public  Health  Service,  Cin 
cinnati;  Noel  H.  Gross,  Fort  Detrick; 
David  Hendlin,  Merck  and  Company,  Inc.; 
Raymond  \\\  Sarber,  Parke,  Davis  and 
Company;  1.  L.  Shechmeister,  Southern 
Illinois  University;  Grant  Stahly,  Ohio 
State  University;  John  Sugg,  Cornell  Uni 
versity  Medical  School  and  Delaphine 
G.  R.  Wyckoff,  WTlleslev  College. 

tp  the  C4it0t 

November  25,  1958 

In  a  recent  issue  of  Science  (127;  606, 
1958)  Dr.  Sidney  Greenfield  has  com¬ 
mented  upon  Dr.  Fletcher  Watson’s  pro¬ 
posals  for  a  college  curriculum  for  high 
school  science  teachers  (Sci.  Mon.  85;  320, 
1957).  Dr.  Greenfield’s  major  objection 
seems  to  be  that  the  courses  proposed  by 
Dr.  W’atson  in  the  field  of  biology  leave 
out  major  segments  of  biology  and  pro 
vide  a  verv  poor  foundation  for  the  teach¬ 
ing  of  biology.  1  agree  with  Dr.  Greenfield 
that  the  proposed  biology  curriculum  could 
be  considerably  improved.  'This  improve¬ 
ment  can  be  made,  1  think,  almost  within 
the  limits  proposed  by  Dr.  W’atson,  pro 
vided  one  thinks  a  little  about  the  basic 
courses  a  biology  major  really  needs.  This 
problem  is  one  that  1  have  been  w  ondering 
about  for  reasons  other  than  those  raised  by 
Dr.  Watson. 

In  considering  the  problem,  raised  by 
Dr.  W  atson,  or  training  high  school  sci¬ 
ence  teachers  several  factors  must  be  kept 
in  mind,  namely:  (1 )  that  the  high  school 
science  teacher  must  be  conversant  with 
more  than  just  one  field  of  science,  (2)  he 
must  get  his  training  in  four  years,  with 
possibly  a  year  of  postgraduate  work,  and 
(3)  he  should  be  a  liberally  educated 


person  and  therefore  take  courses  o  tside 
science.  As  a  result,  the  science  ci  arses 
that  the  prospective  high  school  suence 
teacher  can  take  are  limited  in  numbt  ^  and 
compromises  must  therefore  be  i  lade. 
There  will  undoubtedly  be  fields  of  st  lence 
that  a  teacher  trained  with  a  limited  num 
ber  of  courses  will  be  ignorant  of,  but  then 
no  one  knows  ‘all  he  should  abort  his 
field,’  even  after  getting  a  Ph.D. 

F’or  the  present  1  would  accept  Dr  Wat 
son’s  suggestion  that  every  science  tt  icher 
should  have  a  basic  one-year  course  in 
each  of  the  following  fields:  physics,  diem 
istry,  biology,  and  mathematics.  In  addi 
tion  to  these  basic  courses  I  feel  that  Dr. 
Watson’s  suggestion  of  two  sub-majors  is 
a  good  idea,  i.e.,  a  biologv-general  siience 
specialization  and  a  physics-cheinistn,- 
mathematics  major.  My  discussion  will  be 
limited  to  further  suggestions  for  the 
biology-general  science  major.  F’or  this  sub 
major  I  would  propose  the  following 
courses : 

1.  General  Ecologv’.  A  year  course  deal 
ing  with  the  elements  of  ecology  and  cov¬ 
ering  the  elements  of  plant  and  animal 
taxonomy  necessary  for  extensive  field 
work,  ’t  his  course  should  provide  the 
high  school  teacher  with  the  background 
to  satisfy  the  interest  of  many  high  school 
students  in  natural  history  and  also  enable 
the  teacher  to  take  this  interest  beyond  the 
‘ain’t  nature  grand’  stage. 

2.  Cellular  Biology.  A  year  course  cov 
cring  the  elements  of  cellular  morphologv 
and  the  general  problems  of  cellular  physi¬ 
ology,  such  as  energy  relationships,  perme 
ability,  photosynthesis,  muscle  physiology, 
etc.  riiis  course  would  introduce  the  stu 
dent  to  some  of  the  problems  in  ‘modern’ 
biology. 

3.  Genetics.  semester  course  with  lab, 
if  possible.  ’I'his  course  certainly  ought  to 
cover  the  elements  of  population  genetics 
and  the  modern  understanding  of  the 
mechanisms  of  evolution.  The  elements 
of  classical  genetics,  presumably  would  be 
covered  in  introductory^  biology. 

’I’hcsc  three  courses,  with  introductory 
biology,  represent  to  me  the  bare  minimum 
as  far  as  biology  is  concerned.  In  addition 
to  these  courses  I  would  include  the  follow 
ing  courses: 

1.  Organic  chemistry.  A  year  course 
with  laboratory.  This  course  should  be 
taken  before  cellular  biology. 

2.  Geology.  A  year  course.  I’his  course 
ideally  should  be  taken  before  the  ecology 
course,  but  might  be  taken  concurrently 
with  it.  This  course  provides  the  knowledge 
of  the  physical  environment  for  the  ecology 
course.  In  addition,  it  fills  out  the  back¬ 
ground  needed  to  discuss  ‘natural  history’ 
with  high  school  students. 

3.  Meteorology.  A  semester  course.  This 
course,  if  worked  out  properly,  would  en¬ 
tail  many  of  the  elements  of  physics,  chem¬ 
istry',  and  biology;  thus  this  course  could  be 
an  overall  integrative  course.  The  subject 
matter  is  certainly  one  in  which  student 
interest  should  be  high  at  both  the  college 
and  high  school  level. 
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4.  If  possible,  an  additional  semester 
course  in  biology  taken  from  the  study  of 
a  specific  group  of  organisms  or  specified 
field,  for  example:  microbiology,  parasi- 
toIog>.  entomology,  algology,  dendrology, 
ete. 

In  a  fiftli  year  a  person  could  take  some 
advanced  pliysics  or  chemistry,  and  an  ad¬ 
vanced  course  in  biology.  If  desired,  a 
course  in  vertebrate  or  comparative  physi¬ 
ology  iniglit  be  offered  at  this  level.  The 
elements  of  organ  physiology  would  cer¬ 
tainly  be  covered  in  the  introductory  bi¬ 
ology  course,  so  that  a  course  in  mam¬ 
malian  |)hysiology  would  not  have  to  be 
in  the  undergraduate  curriculum.  Any  ad¬ 
ditional  amount  of  organ  physiology  need¬ 
ed  for  high  school  teaching  could  be  ob¬ 
tained  by  reading,  particularly  with  the 
base  of  cellular  biology  to  help  point  up 
the  major  problems  of  physiology  or  by 
taking  one  of  the  courses  above  in  a  fifth 
rear.  I  ’or  a  person  concerned  with  general 
science,  astronomy  would  be  a  must  dur¬ 
ing  this  year.  The  elements  of  atomic 
phvsics,  “needed  to  understand  the  role  of 
radioisotopes  in  biology,”  I  would  hope 
could  be  covered  in  a  modern  introductory 
physics  course. 

in  order  to  get  more  ‘depth’  in  biology 
several  other  things  could  be  done.  One 
possibility  might  be  a  summer  research 
program  between  the  junior  and  senior 
years.  If  each  prospective  science  teacher 
spent  one  summer  on  a  small  research 
project,  he  would  certainly  gain  a  better 
understanding  of  what  science  is  really 
like  and  in  addition  would  learn  more 
about  a  specific  field  of  biology.  Along 
with  the  research  project  the  person  might 
take  a  seminar  in  a  field  of  special  interest 
or  related  to  the  field  of  the  research  proj¬ 
ect.  .\nother  possibility  might  be  the  al¬ 
teration  of  the  basic  four  courses  by  fusing 
chemistry  and  physics.  This  fusion  has 
been  done  at  W'abash  College,  with  ap: 
parcntly  considerable  success  (}.  Chem. 
Ed.  3s;  246,  1958).  This  fusion  would 
certainly  be  one  way  of  achieving  some 
breadth  and  at  the  same  time  leaving  room 
for  more  biology  or  other  advanced  science 
courses  in  the  training  of  science  teachers. 

I  realize  the  proposal  above  is  a  little 
more  restrictive  and  heavier  than  that 
proposed  by  Dr.  W  atson.  However,  I  feel 
that  the  biology  has  been  cut  to  the  bare 
minimum. 

William  Battin,  Simpson  College, 

Indianola,  Iowa 


December  16,  1958 

1  he  letter  from  Dr.  W’.  Grierson  (AIDS 
Bui.r.ictiN,  Nov.  1958)  concerning  the 
use  by  professional  biologists  of  their  high¬ 
est  academic  degree  on  all  occasions,  even 
social,  is  timely  and  important. 

It  has  been  my  feeling  for  a  long  time 
that  professional  biologists  should  use  the 
suffix  indicating  their  highest  academic  de¬ 
gree  whenever  this  is  possible.  I  feel  that 
all  letters,  all  published  papers,  and  like 
communications  should  bear  this  designa¬ 
tion.  It  is  my  strong  contention  that  the 


professional  biologists  with  the  doctorate 
should  demand  that  he  be  referred  to  as 
“doctor”  on  all  occasions. 

I  know  that  a  few  individuals  who  are 
infected  with  our  modern  virus  of  “pseudo¬ 
democracy”  will  protest  that  this  is  not 
fitting  and  indicates  that  the  individual 
concerned  lacks  suitable  modesty.  Such  a 
comment  is  irrelevant  and  specious.  I 
contend  that  it  is  very  important  to  the 
welfare  of  our  profession  that  we  biologists 
do  all  within  our  power  to  raise  the  status 
of  our  profession  in  the  eyes  of  our  fellow 
men.  One  of  the  ways  of  aiding  the  cause 
is  by  the  use  of  the  academic  degree  in 
connection  with  our  names. 


One  copy  of  each  publication  submitted  for 
listing  should  be  sent  to  the  Editor,  AIBS 
Bulletin,  American  Institute  of  Biological 
Sciences,  2000  P  Street,  N.W.,  Washing¬ 
ton  6,  D.C.  Only  books  published  within 
a  year  of  receipt  will  be  reviewed.  Books 
marked  with  an  ★  are  those  published  by 
Bulletin  advertisers. 


ANIMAL  SCIENCES 


If  anyone  will  examine  the  files  of  the 
various  medical  journals,  for  example  the 
Armed  Forces  Medical  Journal,  it  becomes 
clearly  evident  that  authors  are  required 
to  include  behind  their  names  their  highest 
academic  degree.  This  is  good  and  proper. 
I  feel  that  all  our  biological  journals  should 
demand  such  designation  from  the  authors. 
In  this  connection,  I  suggest  that  we  should 
demand  that  popular  publications,  such  as 
the  New  York  Times,  refer  to  professional 
biologists,  who  possess  the  doctorate,  as 
“Doctor”.  ’Ehere  is  now  a  fettish  among 
the  editors  of  many  newspapers  of  referring 
to  medicine  men  only  as  doctor.  The  pro¬ 
fessional  men  in  other  fields,  although 
they  may  have  the  doctorate,  are  still  re¬ 
ferred  to  as  mister. 

In  my  own  small  way,  I  have  attempted 
to  start  a  proper  custom.  On  all  letters 
which  leave  my  office,  I  use  the  Ph.D.  after 
my  signature.  I  would  like  to  be  able  to 
make  such  demand  of  the  editors  of  differ¬ 
ent  biological  journals,  (e.g.  Biological 
Bulletin,  American  Journal  of  Physiology.) 
However,  it  has  not  been  possible  to  break 
through  custom  on  this  latter  regard  as  yet. 

It  is  my  suggestion  that  all  biologists, 
who  are  interested  in  raising  the  prestige 
of  their  profession,  use  their  highest  aca¬ 
demic  degree  behind  their  name  on  every 
occasion  possible.  Moreover,  I  recommend 
that  the  AIBS  and  the  member  and  affiliate 
societies  do  all  that  is  possible  to  further 
this  custom.  Admittedly  this  is  a  small 
matter  but  I  feel  that  it  is  important  to 
the  welfare  of  biology  as  a  whole.  If  some 
of  our  membership  feel  that  such  designa¬ 
tion  smacks  of  immodesty,  I  suggest  that 
they  suffer  this  embarrassment  for  the  good 
of  the  profession  as  a  whole.  Now  is  the 
time  when  we  should  put  aside  personal 
preferences  and  desires  in  order  to  advance 
the  welfare  of  biology  as  an  honorable 
profession.  The  time  is  critical  and  every 
effort  must  be  made  to  raise  the  status  of 
the  biological  profession  to  a  level  equalling 
that  of  the  chemists,  physicists,  and  medi¬ 
cine  men. 

Charles  G.  Wilber,  Ph.D.,  Chief,  Com¬ 
parative  Phvsiology  Branch,  U.S.  Army 
Chemical  Warfare  Laboratories 


Insert  Migration  C.  B.  WILLIAMS. 
Macmillan  Book  Company,  New  York, 
235  pgs.,  11  color  plates;  22  photographs; 
49  maps  and  diagrams,  (1958)  $6.00. 

In  this  most  recent  addition  to  a  long 
list  of  New  Naturalist  books  published  in 
Great  Britain,  the  author  presents  ample 
proof  that,  as  do  many  other  animal 
groups,  many  insect  species  show  purpose¬ 
ful  migration  tendencies,  with  evidence  of 
return  to  origin  in  some  instances.  Though 
shown  to  be  manifested  primarily  in  butter¬ 
flies,  moths  and  dragonflies,  the  book  is 
replete  with  evidence  showing  such  ten¬ 
dencies  in  species  representing  most  recog¬ 
nized  Orders.  In  addition  to  the  use  of 
marked  specimens  the  author  reports  that 
body  fat  content  is  a  fairly  accurate  index 
of  flight  distance.  The  author  comments 
that  aside  from  crop  damage,  mass  move¬ 
ment  of  insects  mav'  be  responsible  for 
carrying  animal  parasites  into  new  areas  in 
sufficient  numbers  to  be  of  economic  im¬ 
portance,  particularly  in  the  case  of 
poultry. 

While  the  author’s  residence  in  England 
serves  as  a  pivotal  point  for  his  observa¬ 
tions,  his  broad  travels  and  exhaustive 
search  of  literature  covers  a  wide  range 
of  foreign  countries  in  both  hemispheres. 
He  thus  brings  together  previously  sparse 
and  widely  scattered  published  observa¬ 
tions  in  this  field.  He  includes  a  carefully 
selected  bibliography  of  65  references 
dating  from  1200  B.C.  to  1958  A.D.,  each 
accompanied  by  an  informative  abstract. 
The  Appendix  carries  a  most  interesting 
Table  showing  the  number  of  individuals 
of  29  species  of  immigrant  butterflies  and 
moths  reaching  Great  Britain  from  the 
Continent,  annually,  from  1850  to  1955. 

The  author,  former  I  lead  of  the  Depart¬ 
ment  of  Entomology,  Rothamsted  Experi¬ 
ment  Station,  Harpenden,  England,  is  well 
qualified  to  present  this  subject,  having 
made  it  a  lifelong  study  with  ample  oppor¬ 
tunity  to  confirm  his  own  observations  on 
a  world-wide  basis.  Its  reading  is  recom¬ 
mended  to  both  the  layman  as  well  as  to 
all  entomologists.  II.  Si.  Armitage,  1617 
4 1st  St.,  Sacramento  19,  Calif. 

Extinct  and  Vanishing  Birds  of  the 

World.  JAMES  C.  GREENWAY,  JR. 
518  pgs.,  illus.  Special  Publication  No.  13, 
American  Committee  for  International 
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Wild  Life  Protection,  New  York,  New 
York.  (May  be  ordered  from  above  com¬ 
mittee,  New  York  Zoological  Park,  New 
York  60,  New  York).  (1958)  $5.00 

The  man  who  reads  this  \olume  must 
feel  a  sense  of  remorse  and  of  sadness. 
Whether  or  not  man  directly  or  indirectly 
has  made  these  lists  so  long  is  not  well 
established  but  the  finger  of  fate  points 
directly  at  him,  especially  the  European 
of  the  last  three  centuries  who  occupied 
the  North  American  continent  and  swept 
over  the  islands  in  the  seas.  In  these  two 
areas,  especially  on  islands,  have  occurred 
most  extinction  and  decimation  of  species, 
llie  extinct  species  (probably  extinct 
species  and  rare  species)  are  summarized 
in  introductory  lists. 

A  hypothetical  list  is  giv  en  of  those  birds 
known  only  from  pictures  and  descriptions 
of  early  travelers.  A  section  of  major 
interest  covers  the  geography  of  extinction 
with  an  historical  basis.  I’he  most  descrip¬ 
tive  and  largest  section  includes  in  sys¬ 
tematic  order  accounts  of  extinct  or  vanish¬ 
ing  forms.  The  urgency  of  the  need  for 
increasing  our  knowledge  of  the  biology 
and  ecology  of  the  vanishing  species  is 
obvious  here.  P’or  many  species  the 
museum  systematist-curator  does  not  know 
in  which  specimen  case  the  bits  and  pieces 
of  the  last  remains  of  a  species  belong. 
In  an  appendix  there  are  listed  the  mu¬ 
seums  of  the  world  in  which  rest  these 
last  remains.  A  bibliography  of  more  than 
1000  references  and  a  thorough  index  com¬ 
plete  this  masterful  compilation  of  informa¬ 
tion  on  a  substantial  part  of  one  of  our 
most  intriguing  animals — a  part  that  seems 
fast  slipping  away.  Dwain  W.  Warner, 
University  of  .Minnesota. 

A  Field  Guide  to  Reptiles  and  Amphibi¬ 
ans  of  Eastern  North  America.  ROGER 
CONAN'r,  with  illustrations  by  Isabelle 
Hunt  Conant,  366  pgs.,  1100  illus.,  405  in 
color.  Houghton  Mifflin  Company,  2  Park 
St.,  Boston,  Mass.  (1958)  $3.95. 

This  latest  addition  to  the  Peterson 
‘T’ield  Guide”  series  provides  a  guide  for 
the  identification  of  species  and  subpieces 
of  reptiles  and  amphibians  that  occur  east 
of  the  100th  meridian.  Identification 
marks  and  ranges  are  given  for  each  form 
listed,  and  for  most  there  is  a  brief  refer¬ 
ence  to  ecology  and  life  history.  The  prob¬ 
lem  of  presenting  subspecies  to  an  audience 
of  amateurs  is  handled  in  a  novel  way  by 
illustrating  and  giving  separate  headings  to 
well  marked  subspecies  and  putting  poorly 
marked  ones  under  subheads  and  omitting 
them  from  the  illustrations.  The  introduc¬ 
tion  includes  a  well-written  statement  of 
the  subspecies  problem.  I’he  introductory 
chapters  treat  briefly  the  capture,  transpor¬ 
tation  and  care  in  captivity  of  living  herp- 
tiles  and  include  a  short  discussion  of  the 
treatment  of  poisonous  snake  bites. 

This  guide  is  written  for  the  amateur 
naturalist  who  will  look  first  “at  the  pic¬ 
tures”  in  attempting  an  identification.  The 
superbly  done  illustrations  by  Isabelle 


Conant,  the  colors  of  which  have  suffered 
only  moderately  in  reproduction,  make 
this  an  entirely  feasible  approach,  which 
is  admirably  supplemented  by  the  identifi¬ 
cation  marks  listed  in  the  text  along  with 
comparisons  with  similar  species.  Sixty  two 
line  drawings  showing  details  of  scutella- 
tion,  pattern  and  morphological  details 
provide  additional  assistance. 

W^e  doubt  that  the  production  of  any 
other  field  guide  has  ever  involved  the 
painstaking  checking  and  rechecking  of  de¬ 
tails  of  structure,  pattern,  habit  and  dis¬ 
tribution  that  has  gone  into  this  one.  The 
more  than  two  pages  of  acknowledgements 
of  assistance  from  professional  colleagues 
attest  to  the  highly  successful  effort  to 
achieve  accuracy  and  up-to-datedness. 

W'hile  written  primarily  for  the  amateur 
herpetologist,  this  book  will  be  invaluable 
for  professionals  as  well  because  of  the 
range  maps.  ITiese  are  the  most  accurate 
distribution  maps  ever  published  for  the 
herptiles  of  eastern  North  .America.  W. 
Frank  Blair,  University  of  Texas. 

Angler's  Guide  to  the  Salt  Water  Game 
Fishes  Atlantic  and  Pacific.  E.  G.  MIG- 
D.ALSKI.  506  pgs.,  illus.  Fhe  Ronald 
Press  Go.  (1958)  $7.50 

Although  this  book  is  primarily  designed 
to  give  authoritative  information  about 
fishes  to  salt  water  anglers,  it  should  be 
of  some  interest  to  ichthvologists.  It  en¬ 
ables  the  angler  to  identify  the  various 
species  of  salt  water  fishes  commonly 
caught  in  both  the  .Atlantic  and  the 
Pacific.  Forty  pages  of  outline  drawings 
aid  in  the  identification  of  over  1 50  fishes. 
I’he  book  includes  much  information  on 
habits  and  distribution  and  contains  numer¬ 
ous  hints  on  the  use  of  lures  and  methods 
of  fishing.  Record  weights  are  given  for 
the  more  popular  game  species.  It  is  writ¬ 
ten  in  a  non-technical  style  making  it 
quite  attractive  to  any  intelligent  fisherman. 
In  the  attempt  to  simplify  the  terminology, 
several  terms  are  used  loosely.  I’he  book  is 
profusely  illustrated  with  plates  of  fishes 
and  fishermen,  but,  unfortunately,  there  is 
little  attempt  to  space  the  plates  with  the 
text  material.  It  is  a  book  which  can  be 
read  for  pleasure  and  is  a  desirable  refer¬ 
ence  work  for  anyone  interested  in  salt 
water  fishes.  Samuel  Eddy,  University  of 
Minnesota. 

Foundation!,  of  Embrvologv.  BR.AD- 
LEY  M.  PATPEN.  578  pgs.,'  illus.  Mc- 
Graw  Hill  Book  Co.,  New  Aork.  (1958) 
$10.50. 

In  this  volume  Patten  has  brought  under 
one  cover  the  essential  features  of  his  three 
earlier  books  on  the  embryology  of  the 
chick,  pig  and  human.  The  book  is  de¬ 
signed  for  a  first  course  in  embryology  and 
as  a  foundation  for  students  who  are  to 
continue  with  either  medical,  comparative 
or  experimental  embryology.  Most  of  the 
features  responsible  for  the  success  of  the 
earlier  books  have  been  incorporated  into 
this  one.  Treatment  of  avian  and  mam¬ 
malian  development  in  a  manner  which 
stresses  similarities  (plus  comparison  with 


early  morphogenesis  in  amphibian  e  nbrvos 
and  amphioxus)  represents  a  distil  ct  im 
provement  over  the  previous  manai,cment 
of  the  material  in  separate  books  The 
treatment  of  later  organogenesis  g  es  be¬ 
yond  that  found  in  most  elementar/  tats 
and  includes  a  brief  account  of  fi  nction 
for  some  structures. 

Experimental  contributions  to  an  under¬ 
standing  of  developmental  mechanics  have 
been  included  in  the  discussion  of  g  istrula 
tion  and  germ  layer  formation.  Tlicy  are 
briefly  mentioned  in  other  areas  (such  as 
neural  plate  and  lens  induction)  but  are 
not  greatly  stressed.  Patten  has  been 
cautious  not  to  fix  the  names  of  ectoderm, 
mesoderm  and  endoderm  to  the  genn  lav 
ers  until  they  have  reached  a  reasonably 
definitive  position,  but  he  does  noi  carrv 
this  caution  far  enough.  Guriously,  his 
well  known  chart  of  the  derivatives  of  the 
three  primary  germ  layers  is  repeated  with 
out  revision.  T’his  is  not  up  to  date  in  at  i 
least  one  place;  neural  crest  is  now  known 
to  contribute  extensively  to  the  cbondro 
cranium  and  visceral  skeleton  in  amphibia 
and  most  likely  does  so  in  birds  and 
mammals  as  well.  T  his  is  not  indicated. 

In  view  of  his  contributions  in  this  field 
I  am  surprised  that  Patten  has  retrained 
from  any  discussion  of  teratology,  though 
this  was  probably  omitted  in  an  attempt 
to  keep  the  discussion  to  foundation 
material. 

How  well  this  book  will  serve  beginning 
embryology  courses  depends  on  what  is 
considered  to  be  the  best  introduction  for 
a  beginning  student.  An  increasing  num 
ber  of  embryologists  believe  that  principles 
of  development,  rather  than  description 
of  developmental  events,  should  be 
stressed.  They  would  like  a  text  which 
emphasizes  such  matters  as  morphogenetic 
movements,  tissue  interactions,  growth 
phenomena,  developmental  genetics,  etc. 
Enough  descriptive  material  is  desired  to 
orient  the  stuclent  and  provide  an  under¬ 
standing  of  the  material  used  to  illustrate 
these  principles.  However,  many  embry¬ 
ologists  still  subscribe,  along  with  Patten, 
to  the  notion  that  the  foundation  should 
consist  mostly  of  description.  Patten’s 
book  is  definitely  weak  for  the  people 
who  emphasize  principles,  but  makes  an 
excellent  adjunct  for  the  laboratory  ma 
terial  still  used  in  many  of  their  courses. 

In  general  the  references  for  collateral 
reading  are  inclusive  and  should  provide 
adequate  source  material.  The  format  of 
the  book  is  excellent;  the  type  is  clear  and 
readable  and  the  illustrations  are  truly  il¬ 
lustrative  and  well  chosen.  In  my  opinion 
the  book  is  probably  the  best  of  those 
which  emphasize  description.  Edgar 
Zwilling,  Connecticut  Agricultural  Experi¬ 
ment  Station,  Storrs. 

General  Zoology.  GAIRDNER  B.  MO 
MENT.  632  pgs.,  illus.  Houghton  Mifflin 
Go.,  Gambridge,  Massachusetts.  (1958) 
$7.50. 

The  author  has  produced  a  fine  intro¬ 
ductory  textbook  which  should  serve  to 
stimulate  interest  of  students  starting  the 
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studv  of  zoology.  'I’he  book  is  divided  into 
six  pa.'ts.  Part  I,  consisting  of  three  chap¬ 
ters,  introduces  the  student  to  basic  struc¬ 
tural  jnd  physiological  concepts  underlying 
biological  phenomena.  Part  II  consists  of 
four  chapters  which  deals  systematically 
with  the  primitive  phyla  from  Protozoa 
through  Ctenophora.  In  Part  III,  before 
consideration  of  the  higher  phyla,  the  au¬ 
thor  hikes  up  Genetics,  Development,  and 
Evolution.  This  serves  in  a  rather  interest¬ 
ing  way  to  prepare  the  student  for  a  dis 
cussion  of  the  more  advanced  groups  and 
for  an  introduction  to  the  principles  best 
seen  m  these  groups.  Part  IV  again  takes 
up  the  phylctic  review,  covering  the  proto- 
stonic  branch  of  the  animal  kingdom,  flat 
worms  through  the  arthropods.  Part  V 
covers  the  deuterostome  branch,  conclud¬ 
ing  with  a  discussion  of  mammals.  In  the 
latter  chapters  of  Part  V  the  emphasis 
merges  into  a  consideration  of  the  physiol- 
og\’  of  cells  and  of  organ  systems,  of 
energetics,  and  homeostasis.  In  this  man¬ 
ner  the  correlation  between  these  system¬ 
atic  groups  and  the  physiological  proc¬ 
esses  they  demonstrate  is  brought  out.  The 
final  two  chapters.  Part  VI,  discuss  the 
interaction  between  the  organism  and  its 
environment.  Ecological  levels  of  organiza¬ 
tion  are  detailed.  Group  and  population 
interactions  are  considered,  as  are  the 
newer  phases  of  study  of  animal  behavior. 

riie  discussion  of  each  phylum  culmi¬ 
nates  in  a  consideration  of  the  evolutionary 
relationships  within  that  group  and  with 
the  rest  of  the  animal  kingdom.  Simplifica¬ 
tion  is  sometimes  accompanied  by  dog¬ 
matic  assertions,  objectionable  to  the 
advanced  student  as,  for  example,  “tape¬ 
worms  arc  clearly  derived  from  digenetic 
trematodes.”  However,  a  discussion  of 
Iladzi’s  view  on  the  origin  of  the  meta¬ 
zoans  is  included.  There  is  an  excellent 
clarity  of  presentation,  emphasizing  the 
t)pc  of  evidence  leading  to  conclusions 
on  basic  animal  relationships.  This  is  the 
first  time,  in  the  reviewer’s  opinion,  that 
the  classic  llaeckaelian  views  have  been 
challenged  in  an  introductory  zoology  text¬ 
book.  The  usual  gap  between  the  appear¬ 
ance  of  a  new  concept  in  research  papers 
and  in  a  textbook  has  been  closed  in  this 
book!  It  may  on  occasion  lead  to  hasty 
conclusions,  but  is  in  general,  a  refreshing 
and  commendable  addition. 

Hie  book  is  rich  in  material  on  the 
development  of  scientific  ideas  and  the 
experimental  method.  Garefully  selected 
review  questions  and  significant  references, 
classical  and  recent,  are  found  at  the  end 
of  each  chapter.  brief  glossary  of  bio¬ 
logical  terms  is  also  included.  The  book 
is  well  illustrated  both  with  line  drawings 
and  selected  photographs  which  arc  of  high 
quality  and  clarity. 

1  his  textbook  should  receive  serious  con¬ 
siderations  by  those  who  are  selecting  a 
text  for  a  general  treatment  of  the  funda¬ 
mental  aspects  of  animal  biology,  empha¬ 
sizing  both  phyletic  relationships  and  the 
basic  principles  which  challenge  the  be¬ 
ginning  student.  Richard  A.  BooJootian, 
Unii  ersity  of  California  at  Los  Angeles. 


Embryos  and  Ancestors.  SIR  GAVIN 
deBEER.  197  pgs.,  illus.  Oxford  Univer¬ 
sity  Press,  New  York.  (3rd  edition,  1958) 
$4.00 

The  bards  of  Madison  Avenue  might 
well  pay  homage  to  Haeckel  as  their  patron 
saint,  for  his  jingle  ontogeny  recapitulates 
phylogeny  has  “established  its  hold  over 
the  minds  of  zoologists,  even  subcon¬ 
sciously, — ”  (pg.  164).  This  hold  is  hard 
to  break  because  it  is  not  devoid  of  truth. 
The  limits  of  this  truth  need  constant 
reiteration. 

Sir  Gavin  uses  this  Gentenary  Gelebra- 
tion  of  the  Theory  of  Evolution  to  again 
reiterate  the  relationships  between  em¬ 
bryology  and  evolution,  and  to  again  draw 
attention  to  the  disservice  done  to  science 
by  allowing  its  concepts  to  freeze.  This 
volume  maintains  its  previous  format  and, 
with  the  exception  of  a  single  figure,  the 
illustrations  are  the  same.  Revisions  and 
additions  have  been  evenly  distributed 
throughout,  with  the  exception  of  the 
chapter  on  Neotony  w'hich  has  been  nearly 
doubled  in  length.  The  3  new  pages  of 
bibliography  include  references  as  recent 
as  1957. 

I’hc  major  portion  of  the  book  is  de¬ 
voted  to  the  relationship  between  ontog¬ 
eny  and  phylogeny  and  is  illustrated  by 
many  specific  examples.  The  chapters 
added  in  1951  on  taxonomy,  homology, 
and  the  germ  layers  remain  little  changed. 

To  the  professional  in  the  fields  of  em¬ 
bryology  and  evolution  Sir  Gavin  may  seem 
to  be  jousting  with  a  straw  man  and,  of 
course,  dealing  as  he  does  with  concepts, 
objectionable  passages  can  be  found.  How  ¬ 
ever,  the  naivete  of  the  new  graduate 
student,  the  extent  to  which  outmoded 
concepts  appear  in  elementary  textbooks  of 
general  zoology  and  even  embryology,  and 
the  absence  of  reference  to  these  matters 
in  many  standard  texts  on  evolution  indi¬ 
cate  the  value  of  a  re  edition  of  this  book. 
I’he  arguments  have  been  sharpened  and 
the  examples  made  more  cogent,  drawing 
as  they  do  on  the  older  literature  viewed 
in  the  light  of  recent  information.  'Ehus, 
the  reading  of  this  book  brings  the  sparkle 
of  new  knowledge  to  the  mellowness  of 
recalled  knowledge. 

The  teaching  of  undergraduate  embr\- 
ology  has,  to  a  great  extent,  constituted  a 
service  function  for  pre-med  training.  Many 
are  the  students  who  complete  Embryology 
without  learning  of  its  broader  implica¬ 
tions.  If  the  re-edition  of  this  book  leads 
to  the  reintroduction  of  several  lectures 
with  broader  outlook,  it  will  have  served 
a  useful  purpose. 

The  extensive  current  interest  in  casual 
embryology  has  led  to  the  development  of 
a  group  of  embryologists  less  at  home  w  ith 
these  classical  questions  of  embryology 
than  with  chemistry,  physics,  or  the  other 
tools  of  their  trade.  Sir  Gavin  addresses 
this  in  his  conclusions  and  is  explicit  in 
his  discussion  of  why  Haeckel’s  concepts 
retarded  our  progress  in  the  analysis  of 
development.  .Although  many  of  these 
matters  are  treated  elsewhere,  there  are 


not  many  places  where  the  problems  of 
the  relationships  of  ontogeny  to  phylogeny, 
of  embryology  to  taxonomy  and  the  analysis 
of  homologies,  and  of  the  true  meaning  of 
the  words  “germ  layers’’  are  as  readably 
treated  as  they  have  been  by  Sir  Gavin. 
George  W.  Nace,  University  of  Michigan. 

Anatomy  of  the  Chordates.  GI I  ARLES 
K.  WEIGHER'!'.  899  pgs.,  illus.  Mc¬ 
Graw-Hill,  New  York,  (2nd  edition,  1958) 
$9.50 

Part  1  and  2  of  Weichert’s  revised  edi¬ 
tion  reviews  the  Ghordates  and  treats  of 
the  organ  systems.  The  discussions  of  these 
are  followed  in  a  sequential  manner,  al¬ 
though  the  discussion  of  each  organ  system 
does  not  presuppose  a  knowledge  of  earlier 
chapters.  Part  3  details  the  anatomy  of 
the  lamprey,  dogfish,  Necturus  and  the 
cat.  I’he  discussion  of  each  is  designed  to 
serve  both  as  a  reference  text  and  a  labora¬ 
tory  manual.  W’ith  some  help  from  the 
instructor,  these  accounts  should  suffice 
for  the  student.  .A  summary  account  of 
characteristics  and  advances  appear  in 
Ghapter  19  duplicates,  in  part,  classifica¬ 
tion  as  set  forth  in  Chapter  2.  While  a 
suitable  index  has  been  prepared,  the  omis¬ 
sion  of  a  glossary  is  unfortunate. 

Professor  Weichert  has  added  many  new 
illustrations  to  his  revised  edition.  Greater 
emphasis  has  been  placed  on  classification, 
in  keeping  with  the  increased  interest  in 
systematic  zoology.  I’here  is,  however,  a 
certain  unbalance  in  this  treatment,  the 
coelacanths  being  accorded  a  full  page 
whereas  the  classification  of  birds  is  af¬ 
forded  only  two  pages.  'Phe  keeled  sternum 
of  moles  is  much  more  prominent  than  in 
our  common  bats,  a  fact  which  is  over¬ 
looked  on  page  854.  Practically  no  refer¬ 
ence  is  made  to  the  natural  history  of  the 
chordates,  inclusion  of  which  in  the  first 
edition  contributed  materially  to  the  inter¬ 
est  of  the  student. 

I’his  well  written  volume  is  an  ex¬ 
cellent  introduction  to  chordate  anatomy, 
and  should  be  of  more  than  general  interest 
as  a  reference  work  as  well  as  a  useful 
text.  W.  J.  Hamilton,  Jr.,  Cornell 
University. 

Morphological  Integration.  EVERETT 
C.  OLSON  and  ROBERT  L.  MILLER. 
'Phe  University  of  Chicago  Press,  Chicago, 
Ill.  317  pgs.  (1958)  $10. 

Ever  since  studies  of  morphology  were 
first  undertaken,  the  importance  of  correlat¬ 
ing  the  structural  parts  of  an  individual 
organism  has  been  recognized.  Until  now, 
however,  little  has  been  done  to  develop 
the  concept  of  the  organism  as  an  inte¬ 
grated  structural-functional  unit  through 
the  use  of  biometric  techniques. 

The  phrase,  “morphological  integra¬ 
tion”,  as  used  by  the  authors  means  the 
summation  of  the  totality  of  characters 
which,  in  their  interdependency  of  form, 
produces  an  organism.  I’he  basic  hypothesis 
which  is  presented  and  tested  by  the 
studies  described  in  this  book  may  be  out¬ 
lined  in  approximately  the  words  of  the 
authors  as  follows:  “since  an  organism  is 
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or  has  been  a  living  entity,  the  study  of 
morphological  integration  is  concerned 
with  the  dynamic  (functional)  as  well  as 
the  static  attributes  of  life.  Each  compo¬ 
nent  of  the  organism  must  be  formed  dur¬ 
ing  its  development  in  such  a  way  that  the 
part  it  plays  in  the  existence  and  functions 
of  the  w  hole  is  carried  out  properly  in  rela 
tion  to  all  other  parts.”  And,  finally,  it 
appears  logical  to  the  authors  that  the 
degree  of  interdependency  of  any  two  or 
more  components  in  development  and 
function  would  be  directly  related  to  the 
extent  of  their  particular  morphological 
integration  as  expressed  by  the  association 
of  measures  taken  on  these  components. 
For  reasons  which  cannot  be  detailed  here 
the  authors  have  chosen  the  coefficient  of 
correlation  as  the  means  for  expressing  as 
sociation  between  body  parts. 

The  first  two  chapters  present  in  verbal, 
non  technical  language,  an  account  of  the 
basic  concepts  and  a  summary  statement 
of  the  position  that  morphological  integra¬ 
tion  may  come  to  occupy  in  the  field  of 
organic  evolution.  It  is  in  the  field  of 
paleozoology  that  the  primary  interests  of 
the  authors  lie.  The  next  five  chapters 
deal  with  the  formal  and  technical  aspects 
of  the  theoretical  framework  on  which  the 
work  is  based.  The  final  two  chapters  are 
concerned  with  morphological  integration 
and  evolution  and  include  empirical  studies 
and  some  theoretical  extrapolations  beyond 
the  data  from  measurements  and  calcula¬ 
tions. 

Readers  in  the  fields  of  genetics,  de¬ 
velopmental  biology,  evolution  and  pale¬ 
ontology  will  find  this  book  unusually 
provocative.  As  the  authors  put  it  in  their 
final  sentence,  “once  the  concept  of  covari¬ 
ance  has  become  an  integral  part  of  the 
thought  process,  the  interpretations  that 
have  been  presented  will  fall  into  place 
beside  more  usual  interpretations  and  lose 
what  may  appear  at  first  sight  to  be  an 
antagonistic  position.”  Nelson  T.  Spratt, 
Jt.,  University  of  .Minnesota. 

Insert  Flight.  J.  W’.  S.  PRINGLE.  132 
pgs.  Cambridge  Monographs  in  Experi¬ 
mental  Biology  No.  9.  Cambridge  Uni¬ 
versity  Press,  New  York.  (1957)  $3.00 

From  the  earliest  times  man  has  won¬ 
dered  at  the  powers  of  flight  of  birds  and, 
perhaps  to  a  much  lesser  extent,  of  insects. 
The  Assyrians  endowed  their  chief  god, 
Asshur,  with  wings;  the  Greeks  pictured 
Hermes  with  winged  heels  and  helmet; 
the  Valkyries  of  Norse  mythology  rode 
winged  horses — counterparts  of  Pegasus  of 
Greek  mythology.  Investigation  of  flight 
in  insects  has  attracted  the  attention  of 
biologists  and  other  scientists  during  the 
past  twenty  five  years  especially,  although 
the  work  of  Marey  dates  back  almost  a 
century.  Working  during  a  period  of 
scientific  technical  adsances  especially  use¬ 
ful  to  studies  of  insect  flight,  the  author 
has  condensed  in  this  brief  monograph,  an 
excellent  coverage  of  the  known  facts  of 
insect  flight  which  have  been  gleaned  par¬ 
ticularly  during  the  past  two  decades. 


Carefully  orienting  the  reader,  the  author 
begins  with  a  clear  and  concise  exposition 
of  the  morphology  of  flight  mechanisms, 
which  includes  clear  and  distinct  drawings 
of  the  skeletal  structures  and  details  of 
the  musculature  involved  in  insect  flight. 
This  is  followed  by  a  consideration  of  the 
kinematics  of  wing  activity  during  flight, 
especially  in  the  Diptera,  Hymenoptera, 
Coleoptera,  Odonata,  Ilemiptera  and 
Orthoptera.  For  the  insect  physiologist 
particularly,  an  excellent  coverage  of  the 
recent  literature  of  the  structural  details 
and  known  biochemical  facts  of  flight 
muscle  physiology  are  included.  Details 
of  the  mechanical  and  electrical  events 
concomitant  with  initiation  and  actual 
actisity  of  nerve  and  muscle  involved  in 
flying  are  also  competently  handled. 

Following  is  a  brief,  lucid  treatment  of 
the  aerodynamics  of  flight  in  general  and 
the  still  unresolved  hypotheses  of  the 
dynamics  of  insect  flight,  in  particular.  The 
final  chapter  is  an  authoritative  discussion 
of  the  nervous  coordination  and  regulation 
of  insect  flight  activities. 

W'orking  at  a  time  when  interest  in 
certain  aspects  of  this  subject  is  especially 
high.  Dr.  Pringle  pays  his  contemporaries 
in  this  field  due  courtesy  in  his  objective 
treatment  of  their  findings  and  impartial 
evaluation  of  their  interpretations.  Well- 
written  and  carefully  edited,  the  book  suf 
fers  from  a  number  of  typographical  errors 
(including  the  misspelling  of  the  names  of 
two  well-known  authors),  in  the  bibliog¬ 
raphy.  As  an  authoritative  and  well-written 
review  of  the  recent  literature  in  this  field, 
this  book  should  prove  an  important  ref 
erence  to  the  biologist  in  general  and  the 
entomologist  in  particular.  .Morris  Fock- 
stein.  New  York  University  College  of 
Medicine. 

The  UFAW  Handbook  on  the  Care  and 
Management  of  Laboratory  Animals. 
A.  N.  WORDEN  and  W.  LANE- 
PEITER.  931  pgs.,  illus.  Courier  Printing 
&  Pub.  Co.,  Grove  Hill  Rd.,  Tunbridge 
Wells,  Kent,  England.  (2nd  edition,  1957) 
$10.00 

The  importance  of  laboratory  animals 
has  increased  enormously  in  the  past  10 
years  since  the  first  edition  was  published. 
This  handbook  makes  a  noble  and  effective 
attempt  to  bring  together  the  huge  volume 
of  information  on  production,  care,  and 
use  of  laboratory  animals.  Over  70  experts 
have  contributed  up-to-date  chapters  on 
well  selected  subjects.  The  first  16  chap¬ 
ters  include  information  on  housing,  breed¬ 
ing,  handling,  and  using  various  laboratory 
animals.  The  second  part  of  the  book  con¬ 
tains  separate  chapters  on  about  50  species 
of  the  more  commonly  used  laboratory 
animals  plus  notes  on  other  species.  The 
species  of  animals  are  discussed  by  groups 
including  the  rodents  and  lagomorphs,  in- 
sectivores,  carnivores,  ungulates,  primates, 
marsupials,  birds,  reptiles,  amphibia,  fish, 
and  invertebrates. 

The  objective  of  this  book  published  by 
the  Universities  Federation  for  Animal 
Welfare  is  to  promote  humane  care  of 


laboratory  animals.  It  is  pointed  out  that 
both  from  humanitarian  and  teclinical 
points  of  view  laboratory  animals  should  be 
proxided  with  the  best  care  and  conditions 
that  are  practical  before  and  during  ts  peri- 
mental  work.  The  effective  presentation 
of  technical  and  practical  informaticii  on 
laboratory  animal  care  and  use  in  this 
handbook  should  accomplish  this  aim  and 
improve  experimentation.  Animal  breeders 
and  research  investigators  will  find  this 
book  indispensable  as  a  readily  available 
reference  and  source  of  practical  informa 
tion.  Dale  W.  Jenkins,  Institute  of  Labora¬ 
tory  Animal  Resources,  National  Research 
Council,  W'ashington,  D.  C. 

Essential!^  of  Human  Anatomy.  RUS¬ 
SELL  r.  WOODBURNE.  620  pgs., 
illus.  Oxford  University  Press,  New  ^'ork. 
(1957) 

This  book  has  been  written  to  attempt 
to  satisfx-  the  need  for  a  presentation  of 
anatomical  knowledge  in  a  more  concise 
manner  than  is  done  by  the  large  and 
classic  textbooks  of  anatomy.  The  author 
has  stressed  that  it  is  not  to  be  considered 
as  an  elementary  text,  that  “in  some  re¬ 
spects  its  detail  goes  beyond  that  of  the 
currently  used  textbooks.”  The  attempt 
has  been  made  to  arrixe  at  brevity  through 
stressing  essentials  and  functional  aspects 
of  the  subject,  as  well  as  by  limiting  the 
discussion  of  variations  to  only  those  which 
are  most  frequent  and  of  most  practical 
importance. 

An  important  feature  of  the  xvork  is  its 
adherence  to  the  anatomical  nomenclature 
adopted  by  the  Sixth  International  Con¬ 
gress  of  .\natomists,  meeting  in  Paris  in 
1935.  The  changes  introduced  by  this 
revision  are  considered  by  the  author  to  be 
simple,  consistent  and  logical.  Eponyms 
have  been  eliminated  and  the  older  terms 
arc  not  carried  xvith  the  nexver  ones,  even 
in  the  bracketed  form. 

Fhc  book  is  divided  into  two  major 
portions,  the  first  dealing  xvith  general  con¬ 
cepts  in  anatomy.  Here  each  of  the  sys¬ 
tems  is  presented  for  consideration  by  the 
student.  Stress  is  given  to  the  fundamental 
features  of  the  gross  structure  and  to  as 
much  of  the  microscopic  structure  of  the 
various  parts  of  these  systems  as  is  neces¬ 
sary  for  an  understanding  of  the  way  in 
which  they  function. 

The  second  and  much  longer  portion  of 
the  book  deals  with  the  various  regions 
of  the  body.  Within  the  discussion  of  each 
region,  the  order  of  presentation  is  from 
superficial  to  deep  structures,  the  natural 
order  in  dissection. 

It  is  not  quite  correct  to  speak  of  the 
approach  in  the  second  section  of  the 
book  as  being  simply  a  regional  one,  since 
the  author  has  made  a  very  definite  effort 
to  relate  the  parts  within  the  individual 
region  to  the  rest  of  the  system.  Repeated 
stress  is  placed  on  the  continuity  of  the 
parts  of  the  blood,  vascular,  the  nervous, 
and  other  systems,  partly  by  means  of 
illustrations  that  are  of  a  synoptic  char¬ 
acter  and  also  by  means  of  numerous  cross 
references  within  the  text. 
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I’hc  illustrations  in  “Essentials  of 
!  Anatoinv”  are  refreshingly  new  in  the  great 
majoritv  of  eases.  Three  hundred  and 
eighty  six  out  of  the  403  are  presented  here 
for  the  first  time.  The  concepts  in  these 
figure  .  as  well  as  their  design  and  execu¬ 
tion,  may  be  spoken  of  as  novel  in  many 
instaiRcs.  For  instance,  the  figure  which 
illustrates  the  planes  of  the  body  and  the 
terms  of  direction  and  orientation,  so  im¬ 
portant  for  the  beginning  student  of 
anatoiiiv  and  yet  so  often  a  difficult  hurdle 
for  him,  presents  a  human  body  within  a 
alindei  and  the  planes  of  section  and 
directions  of  orientation  are  cleverly 
brouglit  out  by  use  of  this  device. 

It  is  our  opinion  that  users  of  this  book 
or  those  who  wish  to  recommend  it  to  the 
beginning  medical  student  might  well  do  so 
with  an  understanding  that  it  will  serve 
to  present  to  such  a  student  all,  or  almost 
all,  of  the  detail  which  he  w  ill  need  in  his 
course  in  gross  anatomy,  and  that  it  should 
not,  as  have  some  other  books  which  have 
attempted  to  be  more  concise  and  per¬ 
haps  more  readily  understood  than  the 
classic  text,  serve  simply  as  a  supplement 
to  such  a  text.  “Essentials  of  .\natomy” 
is  an  excellent  work  and  for  many  will 
prose  the  answer  to  the  problem  which 
confronts  them:  presenting  in  a  reduced 
period  of  time  the  immense  complexity  of 
the  structure  of  the  human  body.  Warren 
Andrew,  University  of  Indhna  School  of 
Medicine 


PLANT  SCIENCES 

Plant  Breeding  and  Cvtogeneties. 

FRED  C.  ELLIOTT.  395  pgs.  McGraw- 
Ifill  Book  Company,  Inc.,  New  York 
(1938)  $8.50 

Although  this  book  was  written  pri¬ 
marily  for  students  of  plant  breeding,  the 
author  has  done  such  an  excellent  job  of 
discussing  many  aspects  of  the  biology  of 
economically  important  plants  that  the 
general  botanist  and  biologist  will  find  here 
a  great  deal  of  interest  and  value  in  think¬ 
ing  about  plants  as  they  actually  grow  in 
the  garden,  field,  or  orchard.  'I’he  reader’s 
competence  in  genetics  and  cytogenetics  is 
assumed.  So  also  is  his  knowledge  of  gen¬ 
eral  plant  anatomy,  physiology  and  pathol¬ 
ogy.  Cn  this  foundation  the  author  builds 
his  discussion  of  such  breeding  generaliza¬ 
tions  as  can  be  made  safely  on  present 
know  ledge.  I  le  squarely  faces  gaps  in  funda¬ 
mental  information  which  make  it  necessary 
to  proceed  empirically  until  more  is  learned 
about  such  basic  phenomena  as  gene  ac¬ 
tion,  host-pathogen  interaction,  plant- 
environment  responses.  The  breadth  and 
depth  of  the  author’s  reading  is  apparent  in 
the  text  and  in  the  selected  bibliographies 
at  the  ends  of  chapters.  More  important 
is  his  thoughtful  evaluation  of  the  signifi¬ 
cance  of  both  the  earlier  and  the  very 
recent  work  of  breeders  and  thinkers  about 
breeding.  'I’he  last  three  chapters  on  how 
improved  \arieties  of  plants  are  tested,  re¬ 
leased  and  controlled  and  on  how  plant 


breeding  is  organized  in  the  United  States, 
Canada,  and  Europe  are  of  as  much  inter¬ 
est  to  the  general  or  economic  botanist  as 
they  are  to  the  plant  breeder,  for  they 
make  clear  the  magnitude  and  complexity 
of  the  operation  of  improxing  the  quality 
and  the  quantity  of  plant  products  today. 
Plant  scientists  will  gain  from  this  book  an 
understanding,  and  an  appreciation  of  the 
current  status  of  one  large  part  of  their 
field  of  interest.  Harriet  B.  Creighton, 
Wellesley  College 

^An  Introduction  to  the  Plant  King¬ 
dom.  NORMAN  H.  RUSSELL.  353  pgs., 
illus.  C.  \'.  Mosbv  Co.,  St.  Louis,  Mo. 
(1958)  $5.50 

Prof.  Russell  has  attempted  to  provide 
a  text  for  “those  who  teach  and  the 
students  who  pursue  one-semester  botany 
courses  in  which  the  ‘plant  kingdom’  ap 
proach  is  followed’’.  I’he  text  shows  failings 
which  a  first  printing  of  most  texts  do,  i.e. 
inconsistent  spellings  (Marsilea  on  pg.  237 
and  Marsi/ia  on  pg.  238);  some  ill-chosen 
illustrative  material  (use  of  Cladonia  to 
represent  a  foliose  lichen);  terms  used  in 
illustrations  not  to  be  found  in  the  glos¬ 
sary  or  index  (suspensor,  enation),  nor  in 
the  glossary,  index  nor  text  (tunica,  cor¬ 
pus);  unintentional  errors  (inclusion  of 
w intergreen  as  a  Labiate);  ambiguous  state 
ments  (use  of  Cortius  inflorescences  to 
represent  heads — in  illustrating  the 
Compositae);  and  omission  of  some  com 
mon  terms  (perianth). 

The  usual  errors  of  a  general  botany  text 
are  with  us  (production  of  a  sporangium 
from  the  emergent  hypha  of  a  Rhizopus 
zygospore,  and  the  use  of  the  class 
Lichenes).  On  the  other  hand,  the  lily 
embryo  sac  is  discussed  quite  apart  from 
the  “typical”  angiosperm,  instead  of  being 
amalgamated  with  it.  There  is  also  a  good 
summary  of  angiosperm  anatomy  at  the 
beginning  of  the  study  of  the  flowering 
plants;  this  summary  can  prove  of  value  in 
integrating  a  first-quarter  course  with  a 
survey  of  the  plant  kingdom  in  the  second 
term,  as  well  as  introducing  anatomy  in 
the  terminal  botany  course.  ’I’he  inclusion 
of  more  than  the  usual  genera  .studied  is 
refreshing  (Sarcoseypha,  Plasinopara,  An- 
draea  to  mention  a  few).  Proper  emphasis 
is  given  to  fossil  plants  as  an  introduction 
to  each  group  of  contemporary  plants. 
The  valuable  chapter  on  ecology  of  the 
algae  is  followed  by  sections  of  succeeding 
chapters  on  an  ecological  treatment  of 
higher  groups. 

The  illustrations  are  wholly  deficient. 
Most  drawings  suffer  from  inadequate 
labeling.  WTereas  the  text  describes  five 
structures  in  the  archegoniophore  of  Mar- 
ehantia,  none  is  labeled  in  the  drawing. 
The  grass  flower  might  ha\e  been  omitted 
for  it  is  devoid  of  any  labels  whatexer. 
The  fairy  ring  pictured  on  pg.  146  is  not 
convincing. 

If  there  xvill  be  sufficient  demand  for 
a  book  of  this  subject  matter,  and  if  the 
illustrations  are  revised,  this  book  may  be 
of  real  value  in  teaching  botany.  William 
T.  Gillis,  Michigan  State  Unixersity. 


Handbook  of  the  Rubi  of  Great  Britain 
and  Ireland.  W.  C.  R.  WATSON.  274 
pgs.  Cambridge  University  Press,  New 
York.  (1958)  $12.00 

British  botany,  particularly  topograph¬ 
ical  botany,  oxves  much  to  the  amateur, 
and  until  the  present  century  the  back¬ 
ground  of  the  amateur  differed  little  from 
that  of  the  professional.  Now,  with  the 
development  of  cytology,  genetics,  paly- 
nology  and  other  esoteric  occupations  for 
the  specialist,  the  organization  of  inter- 
institutional  exchanges  of  herbarium  mate¬ 
rial  and  the  printing  of  vast  quantities  of 
literature  in  journals  of  limited  circula¬ 
tion,  the  amateur  is  placed  at  a  great 
disadxantage.  At  the  same  time,  the  pri¬ 
mary  survey  xvork  has  largely  been  com¬ 
pleted  and  it  is  the  critical  groups  xvhich 
demand  closer  attention.  Nevertheless, 
courageous  amateurs  could  (and  probably 
can)  be  found  xvho  xvould  tackle  them. 

Thus,  11.  W.  Pugsley  ignored  (or  was 
ignorant  of)  the  significance  of  apomLxis 
in  fJieracium  and  produced  his  immense 
Prodrornus  of  the  British  Hieraeia  in  1948 
claiming  260  haxvkxveeds  for  the  otherwise 
depauperate  British  flora.  His  tremendous 
effort,  admirable  in  its  devotion  to  detail, 
dealt  xxith  “species”  xxhich  are  simply  not 
comparable  xx  ith  those  represented  by  sex¬ 
ually  reproducing  plants.  'Phe  result  is  that 
the  Prodrornus  is  seldom  consulted. 

Mr.  W.  C.  R.  Watson,  who  gave  the 
greatest  part  of  his  private  life  to  the 
study  of  Rubus,  xxas  clearly  mindful  of 
the  fate  of  the  Prodrornus  when  he  pro¬ 
duced  the  present  book.  Consequently,  he 
devoted  a  large  part  of  the  introduction 
to  an  attempted  refutation  of  the  idea  that 
blackberries  reproduce  apomictically  in 
nature.  Unfortunately,  xxith  its  limited 
cytogenetic  background,  his  exposition  is 
quite  unconvincing. 

However,  Mr.  W  atson  studied  the  taxo¬ 
nomic  literature  in  great  detail;  he  ob¬ 
served  his  plants  in  the  field  all  over  the 
British  Isles  and  he  grexv  oxer  300  forms 
in  his  garden  during  a  period  of  40  years. 
W^ith  this  experience,  translated  into  a 
manuscript  xxith  loving  care  (and  with  the 
assistance  of  txvo  very  capable  artists),  he 
has  undoubtedly  achieved  the  first  of  his 
three  objectixes — to  furnish  the  means  of 
identifying  any  British  Rubus  (and  he 
beats  Pugsley  easily  by  claiming  that  353 
“species”  exist,  of  xxhich  91  are  endemic). 
It  is  most  unlikely  that  his  xxork  will  lie 
unused.  His  second  and  third  objectives 
xvere  to  provide  a  means  of  understanding 
the  causes  and  types  of  variation  in  the 
genus  and  to  measure  the  probable  relation¬ 
ships  of  the  .species.  Success  in  these  en¬ 
deavors  xvill  require  more  than  an  in¬ 
spection  of  the  gross  morphology  of  the 
plants.  H.  G.  Baker,  University  of  Cali¬ 
fornia,  Berkeley. 

'A'Introductorv  Horticulture.  E.  P. 

CHRISTOPHER.  482  pgs.,  illus.  Mc- 
Craxv-IIill  Book  Company,  Inc.  New  York. 
(1958)  $7.50. 

The  practical  horticulture  part  of  this 
book,  xvhich  is  the  most  of  it,  is  the  usual 
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discussion  of  the  usual  topics,  with  the 
usual  t\pes  of  questions  at  the  end  of  each 
chapter  and  a  few  selected  references 
with  no  indication  of  which  ones  are  par¬ 
ticularly  pertinent  to  specific  parts  of  the 
chapter.  The  treatment  seems  to  be  no 
better,  or  no  worse,  and  not  very  different 
from  any  other  such  texts.  I'he  adjectise 
“introductory”  in  the  title  cannot  mean 
that  there  is  to  be  an  “advanced”  textbook 
to  follow  this  one  and  so,  presumably,  it 
means  that  this  book  contains  a  good  in 
troduction  to  horticulture.  I’his  would 
have  to  be  a  clear  and  accurate  description 
of  basic  plant  physiology,  anatomy,  and 
morphologv'.  Such  is  not  the  case.  Chap¬ 
ter  2,  about  40  pages  in  length,  is  a  cursory 
coverage  of  “Classification,  Structure  and 
Growth  of  Plants.”  It  is  not  precisely  writ¬ 
ten,  saying  exactly  what  is  meant  and 
simultaneously  eliminating  what  is  not 
meant.  Unless  the  reader  has  had  a  good, 
in  fact  a  very  good,  course  in  general  botany 
he  would,  in  some  cases  get  little  under¬ 
standing  of  what  is  going  on  in  a  plant, 
and  in  too  many  cases,  he  would  get  the 
wrong  idea.  There  are  too  many  errors 
of  omission  and  commission.  As  an  ex¬ 
ample  of  omission  in  the  section  of  the 
chapter  on  “\'egetative  Growth  versus 
Flower  Production”  there  is  no  mention 
of  photoperiodism.  In  the  section  on 
“Tropisms,  or  Polarity”  (an  error  of  com¬ 
mission  since  the  two  words  are  not 
synonymous)  there  is  the  only  general 
description  of  hormones,  and  in  it  the 
one  naturally  occurring  one,  indole  acetic 
acid,  about  which  the  most  is  known,  is 
not  mentioned,  .\uxin  is  said  to  be  “not 
a  simple  material”  though  what  is  meant 
is  that  several  substances  are  called  auxins. 
The  gibberellins,  about  w  hich  so  much  has 
been  written  in  the  last  two  or  three  years 
are  not  mentioned.  Certainly  a  few  words 
should  have  been  said  about  the  horti¬ 
cultural  status  of  these  highly  advertised 
compounds.  The  hope  stated  in  the  pre 
face  that  this  book  would  be  a  satisfactory- 
text  for  a  beginning  course  in  horticulture 
which  may  have  been  preceded  by  as  little 
as  one  semester  of  botany,  and  that  it 
will  be  “a  source  of  information  for  gar¬ 
deners  who  want  to  know  some  of  the 
scientific  background  for  various  horti¬ 
cultural  practices”  is  I  think  a  forlorn  one. 
The  author,  and  the  publisher,  should 
decide  either  to  start  from  the  beginning 
and  describe  accurately  the  fundamentals 
of  plant  science  on  which  horticultural 
practices  are  based,  making  clear  where 
necessary  that  we  cannot  yet  explain  why 
some  procedures  work,  or  to  start  on  the 
assumption  that  the  reader  knows  phys¬ 
iology  and  plant  morphology  and  now- 
wants  to  know  how-  to  apply  his  knowledge 
to  the  growing  of  horticulturally  important 
plants.  Harriet  B.  Creighton,  Wellesley 
College. 

MISCELLANEOUS 

The  Chemical  Kinetics  of  Enzvme 
Action.  KEITH  J.  LAIDLER.  419  pgs. 


Oxford  Universitv  Press,  London  and  New 
York.  (1958)  bOs. 

Professor  Laidler  has  achieved  the  diffi¬ 
cult  task  of  discussing  the  somewhat 
abstruse  subjects  of  enzyme  kinetics  and 
mechanisms  in  a  clear  and  readily  under¬ 
stood  fashion.  'Phis  presentation  is  ad¬ 
mirably  suited  to  biologists  interested  in 
enzyme  mechanisms.  I  he  first  eight  chap¬ 
ters  deal  with  general  principles  such  as 
rate  laws  in  enzyme  kinetics,  the  influence 
of  pH,  pressure,  temperature,  and  concen¬ 
tration  on  enzyme  reactions,  and  some 
deductions  about  enzyme  mechanisms. 
I’he  four  succeeding  chapters  deal  with 
specific  enzyme  systems,  especially  the 
hydrolytic  enzymes.  Chapter  15  discusses 
the  denaturation  of  proteins  and  relates 
the  inactivation  of  enzymes  to  this  process. 
A  brief  concluding  chapter  summarizes 
the  main  conclusions  presented  in  the 
book.  An  appendix  presents  some  notes 
on  important  papers  that  appeared  after 
the  manuscript  had  been  completed.  The 
topics  discussed  arc  developed  with  ex¬ 
ceptional  clarity  and  logic,  and  this  book 
will  be  very  useful  to  students  and  re¬ 
search  workers  in  this  field.  Dr.  Laidler  is 
Professor  of  Chemistry  at  the  University 
of  Ottawa  and  is  also  the  author  of  “The 
Chemical  Kinetics  of  Excited  States.” 
Claude  A.  Villee,  Harvard  Medical  School. 

Variables  Related  to  Human  Breast 
Cancer.  \'.  ELX'ING  ANDERSON, 
HAROLD  O.  GOODMAN  and  SHEL¬ 
DON  C.  REED.  172  pages,  illus.  Univer¬ 
sity  of  Minnesota  Press  (1958)  $4.00. 

The  variable  of  primary  interest  to  the 
authors  of  this  painstaking  study  is  the 
genetic  variable.  This  is  natural,  since  all 
three  are  geneticists. 

'Lhey  were  well  aware  that  previous 
studies  had  demonstrated  that  no  simple 
or  readily  analysable  pattern  of  inheritance 
was  involved  in  the  determination  of  sus¬ 
ceptibility  to  breast  cancer.  In  the  light 
of  this  knowledge  the  best  they  could 
hope  to  do  was  to  establish  that  genetic 
factors  are  involved.  Anderson,  Goodman, 
and  Reed  knew-,  as  do  all  geneticists,  that 
to  do  this  they  would  have  to  show  an 
increased  familial  incidence  in  the  absence 
of  environmental  factors  which  could  ac¬ 
count  for  this  increase.  The  authors  were 
conscious  of  the  difficulties  confronting 
them  for  they  state  in  their  preface  that, 
“'Phis  was  a  courageous  venture  because 
it  was  clear  from  tbe  outset  that  the  analy¬ 
sis  of  the  data  would  be  extremely  difficult, 
and  the  chances  were  excellent  that  noth¬ 
ing  of  interest  would  emerge  from  the 
study.” 

Study  was  based  upon  two  sets  of  pro¬ 
bands  and  a  set  of  controls.  The  first 
set  of  probands  (544)  were  women  with 
breast  cancer  who  had  been  patients  of 
the  University  Tumor  Clinic  during  the 
years  1945-1957.  The  controls  for  these 
were  the  female  relatives  of  the  husbands 
of  the  probands.  The  second  set  of  pro¬ 
bands  was  chosen  to  permit  study  of  the 
frequency  of  breast  cancer  among  the 


daughters  of  women  with  breast  incei. 
Clearly  these  probands  had  to  be  i  idivid- 
uals  who  had  had  the  disease  a  Ion ,  time 
ago.  A  total  of  77  probands  who  c<  aid  be 
studied  were  gathered  from  among  202 
patients  who  were  listed  as  having  breast 
cancer  in  the  files  of  the  UniverMty  of  1 
Minnesota  Hospitals  for  the  years  1910- 
1925  or  in  the  records  of  the  Univ  e:^ity  of 
Minnesota  Pathology  Department  t  ir  the 
years  1910-1920. 

The  authors  are  to  be  congrai  alated 
for  their  detailed  presentation  of  ill  as¬ 
pects  of  their  study.  'Lhey  caiefully 
evaluated  the  adequacies  of  their  ancer  ' 
and  of  control  populations;  they  examined 
in  detail  the  relative  merits  of  v.irious 
methods  of  analysis;  they  canvassed  with 
minute  care  the  various  environmental 
factors  which  have  been  suggested  to  pos¬ 
sible  causes  of  breast  cancer;  they  compared 
their  findings  with  those  of  other  workers. 

These  authors  conclude,  as  have  others  i 
before  them,  that  some  genetic  as  well  as 
non  genetic  factors  are  ^involved  in  the 
causation  of  breast  cancer.  They  conclude, 
also  in  agreement  with  other  investigators, 
that  the  evidence  suggests  that,  probably 
because  of  genetic  reasons,  daughters  and 
sisters  of  women  with  breast  cancer  have 
a  two-  to  three  fold  greater  risk  of  develop¬ 
ing  breast  cancer  than  do  women  in  gen¬ 
eral,  but  that  they  run  no  increased  risk 
of  developing  cancer  at  other  sites,  -\nder 
son,  Goodman,  and  Reed  suggest  that  such 
information  should  be  given  by  physicians 
to  patients  asking  about  the  familial  nature 
of  breast  cancer. 

This  very  carefully  done,  and  painstak¬ 
ingly  reported  study,  and  the  conclusions 
drawn  from  it  raise  two  important  prob¬ 
lems  for  me.  Namely,  what  is  it  that  a 
geneticist  wishes  to  learn  when  he  under¬ 
takes  an  analysis  of  a  poorly  defined  din 
ical  entity  which  is  known  not  to  be  due 
to  any  simple  genetic  pattern,  and  how 
should  the  findings  of  such  studies  be 
presented  to  inquiring  patients. 

I  urge  all  who  are  interested  in  cancer, 
or  in  the  methodology  of  studies  of  rela 
tively  frequent,  but  poorly  defined  (from 
the  genetic  viewpoint)  characters,  to  read 
this  monograph,  for  it  offers  much.  Arthur 
G.  Steinberg,  Western  Reserve  University. 

Progress  in  Biophysics  and  Biophysical 
Chemistrv.  Vol.  8.  Edited  by  J.  A.  V. 
BUTLER,  and  B.  K.ATZ.  403  pgs.  Perga-  - 
mon  Press,  New  York.  (1958.) 

The  writing  is  lively  and  coverage  good, 
especially  of  European  authors;  but  the 
treatment  is  hardly  biophysical,  in  that 
little  quantitative  physical  theory  is  pre¬ 
sented.  In  the  space  available  we  can  re 
view  only  a  few-. 

W  hitfield  gives  a  connected  synthesis  7 
of  recent  data  (mainly  since  1952)  on 
auditory  anatomy,  electrophysiology,  stim¬ 
ulus  patterns  and  a  little  psychophysics;  = 

criticizing  current  theories  constructively. 

Apparently  the  graded  inhibitory  process  is 
not  yet  recognized  in  the  auditory  system. 

Brindley  accepts  only  visual  data  from  * 

identical  matching  or  explicable  by  physico- 
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chenii'-.rv.  Without  hctcroniatching  and 
ncuroj.lnsiologic  c\  idence,  the  theories  dis¬ 
cussed  'Cem  archaie  and  inadequate;  the 
reccpti.rs  alone  can  hardly  explain  the  com¬ 
plex  plKUomena  of  color  vision. 

Schmitt  and  Geschwind  describe  the 
axon  II  face,  opening  new  vistas  on  nerve 
function  and  deserving  wide  attention. 

Shooter  assembles  clearly  our  present 
knowledge  of  DN.\;  its  structure,  shape, 
flexihilitv  and  heterogeneity;  its  denatura- 
tion,  dcindration  and  urea  effect;  its  inter¬ 
action  with  metals,  organic  cations  and 
proteins. 

Croftheld  gives  an  outstanding  roundup 
of  profein  biosynthesis,  in  several  milieux 
at  various  levels  of  organization. 

rills  volume  also  includes  good  articles 
on:  pinsical  biochemistry  of  the  surface 
of  erxthrocytes  and  of  bacteria;  effect  of 
radiation  on  DNA  in  cells,  and  the  bio¬ 
synthesis  of  connective  tissue.  S.  A.  Talbot, 
Johns  Hopkins  University. 

Trawls  of  ^’illiain  Bartram,  Natural¬ 
ist’s  Edition.  Edited  by  FRANCIS 
n.\Rl’KR,  727  pgs.,  illus.  Yale  University 
Press.  (1958)  $8.50. 

W  illiam  Bartram ’s  Travels  is  a  book  that 
should  be  pcrenniallv  available  in  print. 
Bartram  did  for  18th  Century  America 
something  of  what  Francis  Parkman  did 
a  century  later  in  The  Oregon  Trail — he 
recorded  the  current  scene  so  faithfully  and 
yet  so  movingly  that  the  reading  of  it  is 
never  dull,  and  one  forgets  as  he  reads  that 
this  is  part  of  the  history  of  a  country. 
All  this  has  been  said  so  many  times  that 
it  is  superfluous  to  point  out  that  a  new 
edition  of  the  Travels  is  always  an  event, 
both  literary  and  biological,  'lire  special 
feature  of  the  Yale  edition  is  the  relatively 
enormous  amount  of  explanatory  and  docu¬ 
mentary  material  which  has  been  supplied 
by  the  editor.  (The  Introduction,  Com¬ 
mentary,  .Annotated  Index,  list  of  Refer 
enccs,  list  of  Maps  and  Atlases,  and  a 
section  devoted  to  orthography,  together 
occupy  586  pages,  as  against  the  approxi¬ 
mately  350  pages  of  the  Travels  proper). 
The  reader  for  whom  this  Naturalist’s  Edi¬ 
tion  is  intended  will  find  it  replete  with 
information  on  1  Sth  Century  botany,  zool¬ 
ogy,  gcograjiliy  and  anthropology,  inter¬ 
preted  for  and  made  intelligible  to  the 
modern  reader.  It  is  no  exaggeration  to 
say  that  no  other  living  naturalist  could 
have  done  this  except  Francis  Harper,  who 
is  unique  not  only  in  his  knowledge  of  the 
Bartrams  and  of  the  Southeast,  but  also  in 
his  competence  in  so  many  different  fields 
of  botany  and  zoology,  and  in  his  ability 
to  summarize  and  interpret  without  loss 
of  clarity  or  interest.  Rogers  McA^atigh, 
Universitv  of  Michigan. 

Coii«<Tvalion  of  Natural  Resources. 
Edited  by  GUY  HAROLD  SMIT  H.  -474 
pgs.,  illus.  John  Wilev  and  Sons,  New 
Vork.  (1958)  $8.50. 

T  his  book  represents  a  rather  extensive 
reviMou  of  the  previous  edition  (1950) 
with  one  new  chapter  and  several  different 


authors  among  the  nineteen  contributors. 
A  chapter  by  Harold  11.  MeCarty  on 
“Eeonomics  and  Conservation”  has  been 
added,  whereas  that  entitled  “Tree  Crops” 
in  the  earlier  edition  has  been  deleted, 
although  a  brief  paragraph  on  this  sub¬ 
ject  has  been  included  in  another  section. 
Chapters  dealing  with  the  reclamation  of 
wet  and  overflow  lands,  irrigation,  mineral 
resources,  conservation  of  man  and  state 
and  local  planning  have  been  entirely  re¬ 
written.  References  to  pertinent  literature 
at  the  conclusion  of  each  chapter  have  been 
brought  up-to-date,  and  miscellaneous 
changes  in  the  revision  of  other  sections 
have  been  made.  For  example,  pages  deal¬ 
ing  with  a  history^  of  lumbering  in  the 
earlier  edition  have  been  deleted  (pgs. 
198-199,  ed.  1).  The  net  effect  of  re¬ 
vision,  aside  from  reducing  the  overall 
length  by  seventy-eight  pages  has  been 
to  add  more  up-to-date  material,  to 
strengthen  the  high  quality  of  the  illustra¬ 
tions  and  to  make  for  a  more  useful  and 
attractive  volume.  W.  B.  Drew,  Michigan 
State  University. 

Trends  in  Genetic  Analysis.  G.  PONT'E- 
CORA’O.  145  pgs.,  illus.  Columbia  Uni¬ 
versity  Press,  New  York  (1958)  $4.00. 

T  his  remarkable  book  is  based  on  the 
Jesup  Lectures  which  Dr.  Pontecorvo  de¬ 
livered  at  Columbia  University  in  April, 
1956.  The  published  manuscript,  how¬ 
ever,  has  been  brought  up  to  date  and  re¬ 
vised  to  include  discussion  of  material  pub¬ 
lished  in  1957  and  1958. 

Dr.  Pontecorvo’s  theme  is  the  nature 
of  the  gene  (cistron).  He  discusses  this 
brilliantly  in  six  chapters  entitled  Genetic 
Analysis  and  Its  Resolving  Power,  Allelism, 
Structure  and  Function  of  the  Genetic 
Material,  Recombination,  Mapping  Chro¬ 
mosomes  via  Mitotic  Recombination,  and 
Novel  Genetic  Systems. 

It  is  safe  to  predict  that  this  book  will 
become  a  milestone,  marking  the  end  of 
the  era  introduced  by  Morgan’s  fine  sum¬ 
mary  of  the  gene,  published  in  1919  under 
the  title  The  Physical  Basis  of  Heredity. 
Like  Morgan’s  book  it  w  ill  be  a  classic  in 
the  field. 

Pontecorvo  emphasizes  that  the  gene 
is  divisible,  by  mutation  as  well  as  by  re¬ 
combination.  He  revives,  in  modern  terms, 
Goldschmidt’s  suggestion  that  the  gene 
(cistron)  may  not  always  involve  the  same 
physieal  units.  But  differently,  identical 
nucleotide  pairs  may  sometimes  function 
as  part  of  one  cistron  and  other  times  as 
part  of  another.  Pontecorvo  offers  esti¬ 
mates  of  the  number  of  mutational  sites 
per  cistron,  and  of  the  number  of  nucleo¬ 
tide  pairs  per  cistron  and  per  unit  of  re¬ 
combination.  Estimates  of  the  minimal 
number  of  mutational  sites  per  eistron  run 
from  as  low  as  2  to  3  to  as  high  as  1800 
depending  upon  the  cistron,  the  organism, 
and  the  method  of  estimation.  Estimates 
of  the  number  of  nucleotide  pairs  per 
minimal  unit  of  recombination  run  from  2 
in  Phage  T4  to  500,000  in  the  mouse. 

We  seem  well  on  our  way  toward  a 
chemical  picture  of  the  gene.  We  are  not 


so  far  adxanced  in  our  efforts  to  under¬ 
stand  its  role  in  morphology. 

Chemists,  physicists,  as  well  as  biolo¬ 
gists  will  find  this  a  stimulating  and 
thought  provoking  book.  Arthur  G.  Stein¬ 
berg,  XA^esterri  Reserve  University. 

In  Search  Of  Man.  ANDRE  MIS- 
SENARD.  546  pgs..  Hawthorn  Books, 
Inc.,  New  York  (1957)  $5.95. 

The  author,  a  F’rench  engineer  who 
worked  with  Alexis  Carrel,  provides  us 
in  this  book  his  miscellaneous  thoughts 
over  a  wide  spectrum  of  topics.  The  sub¬ 
ject  of  genetics  occupies  his  attention  first, 
and  while  much  of  it  is  an  elementary  re- 
\iew  of  the  topic,  quite  often  diseredited 
theories  are  presented  in  a  very  sympathetic 
manner  suggesting  that  they  may  be  valid. 
E'er  example,  the  idea  that  the  initial 
sexual  contact  of  the  female  leaves  in¬ 
delible  characteristics  which  subsequent 
contact  with  other  males  cannot  erase  in 
any  future  offspring  is  described  as  if  it  is 
a  theory  which  might  have  validity  even 
though  the  author  admits  experiments 
have  disproved  it. 

The  main  theme  of  the  book  is  that 
man’s  dexelopment  is  determined  by  his 
physical  environment  (climate  and  geog¬ 
raphy),  chemical  (diet  and  other  chem¬ 
icals),  and  psychical  (education  and  cul¬ 
ture).  T  he  flyer  taken  into  the  author’s 
favorite  topic  of  the  influence  of  climate 
recalls  many  of  the  .American  studies  on 
this  point.  The  discussion  on  education 
and  intelligence  studies  was  particularly 
interesting  to  this  reviewer  as  a  continental 
viewpoint  is  deseribed  in  some  detail. 
His  remarks  about  the  French  educational 
system  should  be  good  reading  for  many 
of  our  current  “authorities”  on  what  is 
wrong  with  .American  science  education. 
He  concludes  in  a  Lecomte  du  Noiiy  fash¬ 
ion  about  science  and  ethics.  T’his  is  par¬ 
ticularly  necessary  it  seems  as  the  previous 
material  is  about  making  man  to  order  in 
our  future  world. 

The  book  is  a  rambling  discourse  on  a 
\ariety  of  topics  some  of  which  may  prove 
to  be  quite  stimulating  as  a  source  of 
ideas.  But  it  suffers  in  the  reviewer’s  mind 
from  the  impression  that  it  is  a  collection 
of  notes  with  only  a  sparse  framework  to 
hold  it  together.  Paul  Klinge,  Indiana 
University. 

★  Principles  of  Field  Biology  and 
Ecology.  ALLEN  H.  BENTON  and 
AATLLIAM  E.  AVERNER,  JR.  341  pgs., 
illus.  McGraw-Hill  Book  Company,  New 
York.  (1958)  $6.50 

T  his  book  represents  a  unique  summary 
of  various  biological  concepts  which  may 
best  be  observed  and  studied  in  the  field. 
As  a  text  the  book  is  intended  for  a  course 
following  elementary  college  history.  (A 
complementing  workbook  is  printed  by  the 
Burgess  Publishing  Co.,  Minneapolis, 
Minn.)  The  subject  matter  is  directed  to 
students  interested  in  either  general  or  pre- 
professional  backgrounds  as  well  as  to 
amateurs. 
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The  case  for  the  application  of  the 
scientific  method  to  the  statement  and 
solution  of  problems  is  well  presented  and 
illustrated  in  the  introductory’  chapter.  Fol¬ 
lowing  the  second  chapter  on  the  history 
of  American  field  biology  is  a  very  useful 
and  important  chapter  on  taxonomic  prin¬ 
ciples.  Community  types  and  the  method¬ 
ology  of  terrestrial  and  freshwater  field 
studies  are  the  subjects  of  the  chapter  on 
ecological  principles.  The  fifth  and  sixth 
chapters  cover  the  essential  concepts  re¬ 
lated  to  ecological  succession  in  terrestrial 
and  freshwater  environments.  Basic  and 
applied  research  aspects  of  economic  field 
biology  are  discussed  in  terms  of  selected 
examples.  Under  the  heading,  principles 
of  population  study  (Chapter  8),  popula¬ 
tion  problems,  sampling,  distribution  of 
population  components,  age  and  sex  com¬ 
position,  and  population  beha\ior  are  dis¬ 
cussed.  A  brief  introduction  to  principles 
of  behavior  quite  adequately  covers  modern 
viewpoints  including  Lehrmann’s  critique 
of  Lorenz’s  instincti\e  behavior  theory. 
Chapters  on  the  use  of  biological  literature 
and  on  the  choice  and  conduct  of  field 
research  problems  conclude  the  test,  which 
is  followed  by  a  brief  glossary.  An  exten 
sive  appendix  includes  lists  of  useful  books 
and  periodicals,  discussions  of  various  types 
of  field  equipment,  notes  on  the  use  of 
statistics,  and  sources  of  literature,  supplies, 
equipment,  and  maps. 

The  numerous  photographs  fit  well  into 
the  easily  readable  text  which  is  remarkably 
free  of  unexplained  technical  terminology. 
Ecological  concepts  and  procedures  are 
almost  always  illustrated  by  practical  ex¬ 
amples.  The  simplification  which  is  some¬ 
times  necessary  for  an  elementary  explana 
tion  only  rarely  results  in  possibly  mislead¬ 
ing  oversimplification.  Although  there  is 
broad  general  coverage  of  ecological  con¬ 
cepts,  illustrations  and  examples  pertain 
frequently  to  biota  and  environments  in 
central  and  northeastern  United  States, 
“dynamics”  is  rather  briefly  treated  in  the 
chapter  on  population  study,  and  a  consid¬ 


eration  of  marine  biology  is  omitted.  The 
references  cited  and  the  suggested  reading 
references  listed  at  the  end  of  each  chapter 
are  well  selected  and  up  to  date;  they  will 
prove  invaluable  to  the  student  planning 
advanced  field  studies.  The  book  should 
find  a  prominent  place  in  courses  inter¬ 
mediate  to  elementary  biological  courses 
and  advanced  ecological  studies;  it  should 
be  useful  as  a  supplemental  text  for  ad¬ 
vanced  high  school  biology  students. 
Donald  E.  WohlschJag,  Stanford  Univer- 
sit}',  California 


Citadel,  Market  and  Altar.  SPENCER 
HEATH.  259  pp.  The  Science  of  Society 
Foundation,  Inc.,  Roadsend  Gardens,  Elk- 
ridge,  1502  Montgomerv  Road,  Baltimore, 
Md.  (1957)  $6.00. 

The  author,  a  retired  engineer,  attempts 
in  this  book  to  outline  a  theory  of  society 
and  economics  which  exalts  the  free  enter¬ 
prise  system.  Briefly,  the  desirable  society 
will  be  composed  of  “units”  which  will  be 
basically  free  in  their  ability  to  produce 
and  transform  energy.  Their  growth  and 
strength  and  span  of  existence  will  depend 
upon  the  relationships  which  they  have 
with  other  similar  units.  .Ml  organizations 
exist  primarily  on  these  intricate,  recipro¬ 
cal  relationships.  Physics  is  drawn  on  exten¬ 
sively  for  terminology  and  for  concepts  to 
illustrate  the  theory.  The  biological  sci¬ 
ences  come  into  play  by  analogies  with 
socio-economic  units  and  cells  and  other 
basic  biological  units.  Most  of  the  dangers 
and  few  of  the  advantages  seem  to  accrue 
by  the  extensis  e  use  of  analogies  which  the 
author  makes.  He  does  have  an  inter¬ 
esting  theory  about  population  pressures 
and  the  productive  potential  of  popula¬ 
tions  with  short  life  span  constituents.  He 
points  out  that  such  societies  waste  a 
great  deal  of  time  in  the  life  span  of  the 
individual  in  developing,  reproducing,  and 
finally  dying  before  their  productive  po¬ 
tential  is  realized.  Such  societies,  therefore. 


cannot  exist  in  competition  with  si  ieties 
of  low  reproductive  potential,  biii  with 
long  productise  life  spans.  A  great  many 
ideas  are  presented  in  the  volume  which 
may  prove  to  be  of  interest  to  the  s  iident 
of  society  and  of  economics.  Paul  r.linge, 
Indiana  University. 

★The  Genetic  Basis  of  Selection.  I 
MICHAEL  LERNER,  298  pgs.  John 
W’ilev  and  Sons,  Inc.,  New  York  (1958) 
$8.00. 

This  is  a  book  devoted  entirely  to  selec¬ 
tion.  It  is  designed  for  advanced  students 
who  have  a  thorough  knowledge  of  modem 
genetics  but  who  may  lack  an  extensive 
background  in  statistics.  The  author  sepa¬ 
rates  off  statistical  descriptions  by  using 
inserts,  called  boxes,  thereby  making  the 
subject  matter  easier  to  read.  Students  who 
want  sources  for  theories  or  formulae  will 
find  extensive  citations  of  other  workers. 

The  book  begins  with  discussions  of 
general  concepts  of  the  biological  phe¬ 
nomenon  of  selection  within  a  breeding 
population  and  referring  to  polygenic  as 
well  as  monogenic  inheritance.  More  at¬ 
tention  is  given  to  artificial  than  to  natural 
selection.  Heritability,  genetic  variance,  re¬ 
sponses  to  selection  pressure,  and  bases 
for  various  selection  practices  in  artifieial 
selection  are  discussed  in  detail.  Data  used 
for  illustration  are  taken  from  the  author’s 
research  using  poultry. 

’l  ire  author  refers  to  considerations  that 
poultry  breeders  give  to  the  commercial 
importance  of  various  selection  schemes 
and  to  the  use  of  methods  other  than  selec¬ 
tion.  Although  he  recognizes  the  signifi 
cance  of  selection  in  improvement  of  ani¬ 
mals  and  plants,  the  author  questions  the 
reasoning  by  geneticists  who  want  always 
to  breed  for  disease  resistance  even  though 
the  disease  might  be  controlled  by  elimi 
nating  carriers  or  by  use  of  non-genetic 
methods  for  improvement.  Some  of  the 
unsolved  problems  of  selection  are  cited. 
Clarence  P.  Oliver,  University  of  Texas. 


Turtox  News  is  mailed  to  more  than  54,000  Biologists 

This  illustrated  bulletin  has  been  published  every  month — twelve  times  each 
year — since  1923.  It  is  mailed  gratis  to  more  than  54,000  teachers  and  biologists  in  the 
U.S.A.  and  in  more  than  ninety  other  countries. 

Turtox  News  carries  many  informational  notes  and  papers  written  by  promi¬ 
nent  teaching  and  research  biologists.  If  you  are  not  receiving  it,  write  for  the 
current  issue.  We’ll  gladly  place  your  name  on  the  permanent  mailing  list. 
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Cenc'.il  Biochemistry.  }.  S.  FRUTON 
and  S.  SIMMONDS.  1077  pgs.,  illus.  John 
Wiley  and  Sons,  Inc.,  New  York  (2nd 
edition,  1958). 

As  .1  text  for  use  in  an  advanced  sur¬ 
vey  course  in  biochemistry,  this  new  edi¬ 
tion  IS  unquestionably  outstanding.  In 
gener  al  the  organization  has  been  designed 
carefiillv,  and  the  writing  itself  is  clear,  if 
unimaginative. 

In  emphasis,  the  subject  matter  is  strong¬ 
ly  metabolic  in  vogue  with  current  customs 
in  biochemical  thinking.  The  sections  on 
the  chemistry  and  metabolism  of  proteins 
are  particularly  thorough.  I’wo  broad  areas 
i  of  biochemistry  are  consequently  treated 
I  only  cursorily,  nutrition  and  the  purely 
i  chemical  aspects  of  biochemistry.  For  ex¬ 
ample,  a  scant  27  pages  are  devoted  to 
the  chemistry  of  carbohydrates,  and  the 
system  of  carbohydrate  nomenclature  de¬ 
veloped  jointly  by  British  and  American 
workers  for  the  American  Chemical  So¬ 
ciety  in  1953  is  not  presented.  Nutrition, 
a  major  aspect  of  biochemistry  and  precur¬ 
sor  of  most  metabolic  investigations,  is  only 
treated  in  scattered  seetions  throughout  the 
text.  Biochemical  knowledge  of  plants  and 
microorganisms  is  neither  as  accurately  nor 
as  extensively  considered  as  is  information 
on  mammals. 

As  a  whole  the  text  is  one  which  should 
serve  excellently  for  courses  in  biochemistry 
at  the  senior  and  graduate  levels.  It  is 
plainly  too  comprehensixe  to  be  useful  in 
elementary  courses.  Kendall  W.  King, 
Virginia  Polytechnic  Institute. 

Russian-English  Biological  and  Medi¬ 
cal  Dictionary.  EUGENE  A.  CARPO- 
VICH.  400  pgs.  Technical  Dictionaries 
Co.,  Box  144,  New  York  31,  N.  Y.  (1958) 
$12.00. 


By  the  two  main  criteria  for  judging 
a  bilingual  science  dictionary — complete¬ 
ness  and  accuracy — this  book  is  highly 
satisfactory.  Its  35,000  Russian  entries 
cover  the  bulk  of  fundamental  technical 
terms  in  the  main  fields  of  biology,  botany, 
and  medicine.  The  editorial  and  typo¬ 
graphical  errors  are  neither  numerous  nor 
serious  enough  to  detract  from  its  value. 
The  chief  criticism  of  the  book  is  that  the 
crowded  pages  and  insufficiently  sharp  type 
make  it  somewhat  uncomfortable  to  use 
over  an  extended  period  of  time. 

Despite  this  and  the  omissions  to  be 
expected  in  a  pioneering  work,  it  will  ser\e 
the  dictionary  needs  of  most  students, 
translators,  librarians,  indexers,  and  others 
concerned  with  Russian  biological  and 
botanical  publications  until  microglossaries 
are  available  for  the  individual  branches  of 
science.  Sidney  Giazer,  Bethesda,  Md. 

Getting  Acquainted  with  Minerals. 

GEORGE  LETCHWORTH  ENGLISH 
and  DAVID  E.  JENSEN.  362  pgs.,  illus. 
McGraw-Hill  Book  Company,  New  York. 
(1958). 

An  authoritative  reference  on  the  collect¬ 
ing  and  identification  of  precious  ar.d 
semi-precious  minerals,  this  book  is  written 
in  terms  easily  understood  by  the  novice 
and  is  of  invaluable  aid  to  the  advanced 
collector.  One  section  is  written  especially 
for  anyone  interested  in  the  nomenclature 
and  formations  of  crystal  specimens;  this 
section  can  be  understood  by  the  average 
layman  without  special  training.  Also  in¬ 
cluded  is  a  well  planned  appendix  showing 
hardness  and  physical  properties  of  nearly 
all  minerals.  The  photography  throughout 
is  much  better  than  that  found  in  most 
books  on  this  subject.  H.  James  Stewart, 
Ft.  Meade,  Maryland. 
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Translations 

Origins  of  Angiospermous 
Plants. 

By  A.  L.  Takhtajan. 

Edited  by 

G.  Ledyard  Stebbins. 
Translated  by 
Olga  H.  Gankin. 

68  pgs.  Ready  now'. 

$3.00  (U.S.  &  Canada) 
$3.50  (Foreign) 

Essays  on  the  Evolutionary 
Morphology  of  Plants. 

By  A.  L.  Takhtajan. 

Edited  by 

G.  Ledyard  Stebbins. 
Translated  by 
Olga  H.  Gankin. 

Ready  early  1959 

$5.00  (U.  S.  &  Canada) 
$5.50  (Foreign) 
Problems  in  the  Classifica¬ 
tion  of  Antagonistic 
Aotinomycetes. 

By  G.  F.  Cause. 

Edited  by  David  Gottlieb. 
Translated  by  Fritz  Danga. 
Ready  early  1959. 

$5.00  (U.  S.  &  Canada) 
$5.50  (Foreign) 

X-Rays  and  Plants. 

By  L.  P.  Breslavets. 

Ready  early  1959. 

$5.00  (U.  S.  &  Canada) 
$3.50  (Foreign) 
and  others  to  come. 


EXCHANGE  OF  GENETIC  MATERIAL: 

Mechanisms  and  Consequences 

Cold  Spring  Harbor  Symposia  on  Quantitative  Biology 
Volume  XXIII  (1958),  435  +  xvi  quarto  pages,  with  numerous  figures 

Authoritative  reviews  of  current  problems  concerned  with  replication  and  recombination  of  genetic  material 
within  individual  organisms  and  within  populations.  36  papers,  plus  edited  discussions. 

Previous  volumes  still  available:  IX  (1941)  Genes  and  Chromosomes;  XIII  (1948)  Biological  Applications  of 
Tracer  Elements;  XIV  (1949)  Amino  Acids  and  Proteins;  XV  (1950)  Origin  and  Evolution  of  Man;  XVI  (1951)  Genes 
and  Mutations;  XVII  (1952)  The  Neuron,-  XVIII  (1953)  Viruses;  XIX  (1954)  The  Mammalian  Fetus;  XX  (1955)  Popula¬ 
tion  Genetics;  XXI  (1956)  Genetic  Mechanisms;  XXII  (1957)  Population  Studies. 

Prices:  Single  volume — $8.  Sets — any  two  volumes,  $14,  plus  $5  for  each  additional  volume. 
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COVER  PHOTOS 

I'hc  Bulletin  staff  is  interested 
in  obtaining  good  photographs 
of  unusual  biological  material 
that  might  be  suitable  for  use 
on  the  cover.  All  such  photos 
should  be  submitted  as  glossy 
prints,  of  reasonable  size,  with 
fine  detail.  An  accompanying 
note  about  the  subject  is  re¬ 
quested.  The  shape  of  the  avail¬ 
able  co\  cr  space  should  be  taken 
into  consideration.  Photos  used 
will  recei\c  acknowledgments 
on  the  masthead  page. 
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INSTRUMENTS 

•  Temperature 

•  Humidity 
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•  Precipitation 
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ASSOCIATES 

Instruments/Weother  •  Astronomy/Teaching  Aids 
194  Nassau  Street  P.O.  Box  216  Princeton,  N.  J. 
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Publishing 

Company 


Reiner: 

The  Behavior  of  Enzyme 
Systems:  An  Analysis  of 
Kinetics  and  Mechanism 
By  JOHN  M.  REINER,  Emory  Universify 
Atlanta,  Georgia. 

Available  early  in  1959. 

Enzymes  and  enzyme  systems  have  become 
increasingly  important  in  the  field  of  biological 
and  medical  research.  In  order  to  analyze  and 
interpret  metabolic  data  quantitatively,  a 
mathematical  formulation  of  enzyme  behavior 
is  necessary.  Derivations  and  explanations  of 
the  mathematical  formulas  which  are  used  are 
discussed  at  length. 

While  this  book  is  written  primarily  for  research 
workers  who  have  had  relatively  little  pre¬ 
paration  in  mathematics,  those  who  are  ad¬ 
vanced  in  the  field  will  also  find  it  useful. 


Chapter  I. 
Chapter  II. 
Chapter  III. 
Chapter  IV. 
Chapter  V. 

Chapter  VI. 
Chapter  VII. 
Chapter  VIII. 
Chapter  IX. 

Chapter  X. 

Chapter  XI. 
Chapter  XII. 

Chapter  XIII. 
Chapter  XIV. 


Contents 

Fundamentals  of  Enzyme  Action 
Reversible  Reactions 
The  Effect  of  Substrate  Binding 
Multivalent  Enzymes 
The  Analysis  af  Complex 
Biological  Systems 
Bimolecular  Reactions 
Activation  of  Enzymes 
Inhibition 

Some  Special  Cases  of  Activation 
and  Inhibition 
The  Structure  of  Enzyme- 
Substrate  Interactian 
Linked  Reaction  Systems 
Effects  of  pH  and  Temperature 
an  Enzyme  Action 
The  Inactivation  of  Enzymes 
The  Mechanism  of  Enzyme 
Action 


Examination  copies  are 
available  on  30-day 
approval. 


Burgess  Publishing  Co. 

426  South  Sixth  Street 
Minneapolis  15,  Minnesota 


TRIARCil 

FINE 

MICROSCOPE 

SLIDES 

FOR 

DISCRIMINATING 

BIOLOGISTS 

• 

Triarch  prepared  micro¬ 
scope  slides  are  guaran¬ 
teed  unconditionally,  both 
to  meet  catalog  descriptions, 
and  to  be  entirely  satis¬ 
factory  for  their  intended 
purposes. 

• 

For  free  Catalog  No.  11, 
write  to: 

GEORGE  H.  CONANT 

Ripon,  Wisconsin 
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0.  Hoifmann-Ostenhof, 


Edit oi  ill -Chief 


Publi>lu‘cl  for  and  on  be¬ 
half  "f  the  International 
Union  of  Biochemistry  in 
15  separately  available 
volumes: 


Special  pre¬ 
publication 
price 


ORDKRS  RECEIVED 
BEFORE 

FEBRUARY  Ist,  1959 

*Sin<rle  Volumes — 
$7.50-$15.00 
Complete  set  of  15  Vols.- 
$110 


AFTER  FEBRUARY  Ist 

*Sinjile  Volumes — 
$10.00-$!  7.50 
Cnmj)lete  set  of  15  Vols.-- 
$150 

*(dfpfinling  on  number  of 
pafiesj 


Complete  Proceedings  of  the 


IVth  International 

Congress  of 
Biochemistry,  Vienna 


Xlie  1958  Vioiniti  Uoii^-i-ess,  sponsored  by  the  International 
Union  of  Bioclieniistry,  is  a  landmark  in  the  development  of 
hioclieniical  research.  The  itajters  presented  provide  a  compre¬ 
hensive  cross-sectional  view  of  the  present  state  of  knowledge  and 
the  problems  under  investigation  throughont  the  entire  field  of 
biochemistry.  These  Imoks  are,  therefore,  indispensable  tools 


for  all  workers  in  the  field  and  for  all  who  are  concerned 


with  the  i)rogress  of  biochemistry,  including  libraries, 
biochemistry  dei)ai-tments  and  industry. 


Carbohydrate  (diemistry  of  Substances  of  Biological  Interest 

Edited  by  M.  L.  Wolfrom 

Biochemistry  of  Wooil  Edited  by  K.  Kratzl,  G.  Billek 
Biochemistry  of  the  (Central  Nervous  System  Edited  by  F.  Briicke 
Biochemistry  of  Steroids  Edited  by  E.  Mosettig 
Biochemistry  of  Antibiotics  Edited  by  K.  H.  Spitzy 
Biochemistry  of  Morphogenesis  Edited  by  W.  J.  Nickerson 
Biochemistry  of  Viruses  Edited  by  E.  Broda 
Proteins  Edited  by  H.  Neurath.  H.  Tuppy 

Physical  Chemistry  of  High  Polymers  of  Biological  Interest 

Edited  by  O.  Kratky 

Blood  Clotting  Factors  Edited  by  E.  Deutsch 
V^itamin  Metabolism  Edited  by  H.  Molitor,  W.  W.  Umbreit 
Biochemistry  of  Insects  Edited  by  L.  Levenbook 
Colloquia:  Topical  Questions  in  Biochemistry 

Transactions:  Plenary  Sessions  and  Summarizing  Reports  on  the 
Symposia 

Abstracts:  Papers  presented  in  the  eighteen  Sections  of  the  Congress 
Please  write  for  fully  descriptive  leaflet. 


PERGAMON  PRESS 


New  York  London  Paris  Los  Angeles 

122  EAST  55TH  STREET,  NEW  YORK  22,  N.  Y. 
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VAN  NOSTRAND  120  Alexander  Street  Princeton,  N.  J. 


CON-TORQUE  POWER  UNIT 
FOR  TISSUE  HOMOGENIZATION 

•  For  Culture  Work 

•  Continuous  Positive  Grinding  Action 

Now  you  can  homogenize  tissue  effortlessly  for  culture  work  as  well  as 
pathological  and  biological  study.  Eberbach's  new  variable-speed  Con-Torque 
gives  constant  full  torque  at  all  speeds  and  eliminates  possibility  of  tissue 
jamming  the  pestle  in  grinding  vessel.  Speeds  from  0  to  350  r.p.m.  are  selected 
by  means  of  a  lever  which  is  locked  at  a  setting  by  thumb  screw.  Unit  may  also 
be  utilized  for  stirring  jobs;  a  fixed  coupling  is  included  as  an  accessory. 

No.  28-335  115  volt,  60  cycle  A.C.  $160.00 

Write  for  Bulletin  No.  545B 


Four  Vivid  Texts 
For  Your  Spring 
Courses 
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[berbach 

CORPORATION 

P.O.  Box  63  Ann  Arbor,  Michigan 


by  William  T.  Taylor  and  Richard  J.  Weber,  Georgetown  University. 


Modern  in  every  respect,  from  its  functional  narrative  to  its  excitingly 
new  illustrations,  this  book  offers  a  stimulating  introduction  to  botany.  TIm 
text  carefully  blends  physiology  and  morphology,  presenting  the  actual 
processes  of  plant  life.  Plant  organisms  are  described  precisely  as  they  oceui 
either  in  macroscopic  or  microscopic  aspect.  376  pages,  140  Ulus.  $5.75. 


FUNCTIONAL  MAMMALIAN  ANATOMY 

by  William  T.  Taylor  and  Richard  J.  Weber. 

Designed  to  approach  the  anatomy  of  the  mammal  in  a  dynamic  way,  this  text  combines 
both  text  and  laboratory  manual.  575  pages.  Ulus.,  $7.50. 


PLANT  PHYSIOLOGY  2nd  Ed. 

by  Bernard  S.  Meyer,  Ohio  State  University,  and  Donald  B.  Anderson,  North  Carolina  Stats  College 

Readily  adaptable  for  use  in  any  introductory  course  in  plant  physiology,  this  widely  adopted 
text  combines  a  vigorous  presentation  with  a  wealth  of  vivid  illustrations.  784  pages.  Ulus.,  $8.50. 


LABORATORY  PLANT  PHYSIOLOGY 


by  Bernard  S.  Meyer,  Donald  B.  Anderson  and  Carroll  A.  Swanson,  Associate  Professor  of  Botany, 
Ohio  State  University 

Far  demanstrations  and  student  perfarmance  in  the  laboratory,  this  outstanding  text  gives 
succinct,  lucid  directions  for  a  carefully  selected  series  of  experiments  in  plant  physiology 
176  pages.  Ulus.,  $3.50. 


GENERAL  BOTANY 


IT 


offers  a  I  i^4/n(L  of  fine 

Student  Microscopes  at  Low  Budget  Prices! 


start  their  interest  in  Science  early 
...with  the  TESTA  S-2 

This  sturdy,  full-size,  American-made  instru¬ 
ment  features  the  finest  achromatic  optics. 
It  is  rugged  enough  to  withstand  hard 
classroom  use,  and  is  priced  so  low  you 
can  afford  several  in  your  budget. 


Huygenian-type  eyepiece. 
Double-divisible  objective. 
Telescopic  tube.  Dual  control 
rock  and  pinion  focusing.  All 
magnifications  between  75x 
and  250x. 


Study  live  insects,  plants  and 
whole  specimens  with  TESTA 
Wide-Field  Microscope 

Rugged,  all-purpose  microscope 
has  large  working  distance  and 
15x,  45x,  and  75x  magnification. 
Unusual  versatility.  Arm  can  be 
inclined  in  any  direction  of  a 
360°  circle.  Tube  removable  for 
field  trips. 

MODEL  A 

Kellner-type  eyepiece. 

Triple  divisible  objec¬ 
tive.  Dual  control  focus¬ 
ing.  Large  reversible 
(black  or  white)  stage. 


$2485 


Ideal  for  teaching  high  school  biology 

TESTA  G-3,  with  triple  divisible 
objective  and  magnification  up  to  400x! 

Here  is  a  fine  optical  instrument  at 
a  remarkably  low  price!  Triple 
divisible  objective  offers  a 
choice  of  3  objectives. 
Finest  achromatic  optics 
assure  brilliant  field. 
Rotating  6-aperture  dia¬ 
phragm  disc.  Plano¬ 
concave  mirror.  Huygens 
12x  eyepiece.  Telescopic 
drawtube.  Dual  control 
rack  and  pinion  focusing. 

lOOx  to  400x. 


MODEL 

G-3 


$@450 


TESTA  F..  .more  powerful  and  versatile 
than  any  similarly  priced  microscope ! 


This  professional  laboratory 
instrument  has  many  special 
features  usually  found  only 
on  much  more  expensive  re¬ 
search  microscopes.  Huy¬ 
gens  1  2x  eyepiece.  Triple 
nosepiece  with  3  parfocal  ob¬ 
jectives.  Dual  control  geared 
coarse  and  cam-type  fine 
focus.  Condenser  stage  with 
iris  diaphragm.  Plano-con¬ 
cave  mirror.  Telescopic  tube. 


MODEL  F 

with  triple  turret 
and  lOOx  to  725x 


$9950 


Write  for  Catalog  on  complete  line. 

Quantity  Discounts  to  Schools. 


MANUFACTURING  COMPANY 

10122  EAST  RUSH  STREET  •  EL  MONTE,  CALIFORNIA  •  DEPT.  A-1 


MODEL 


with  double 
turret  and 


50x  to  700x 


58050 
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€fO€c  ccfr  ta  ctcite  04t  ch  ,  ,  . 

Biology— AAed  icine—  Pharmacology 

This  information  is  at  your  fingertips  in  these  leading  Soviet  Journal^ 
— published  in  cover-to-cover  English  translation  .  .  . 

Bulletin  of  Experimental  Biology  and  Medicine 

This  important  journal  features  research  reports,  written  by  the  Soviet  Union’s  foremost 
authorities,  on  physiology ,  pathology,  immunology ,  biophysics,  pharmacology,  oncology,  mor¬ 
phology,  and  other  related  fields.  Published  monthly,  each  issue  contains  more  than  20  papers 
in  over  100  pages.  Translation  of  this  journal  began  with  the  1956  volume,  and  is  published 
by  special  arrangement  with  the  National  Institutes  of  Health. 

(Annual  subscription;  12  issues:  $20.00) 


Biochemistry 

Acknowledged  as  the  most  comprehensive 
Soviet  biochemical  journal  in  the  fields  of 
plant  and  animal  biochemistry.  Published 
bimonthly;  each  issue  averages  more  than 
20  papers  in  over  100  pages.  Translation,  by 
special  arrangement  with  the  National  Insti¬ 
tutes  of  Health,  began  with  the  1956  volume. 
(Annual  subscription;  6  issues:  $20.00) 


Pharmacology  and  Toxicology 

This  journal  contains  reports  of  the  latest 
Soviet  research  on  physiological  effects  of 
drugs,  industrial  hygiene,  and  related  chemi- 
copharmacological-toxicological  fields.  The 
translation  is  published  by  special  arrange¬ 
ment  with  the  American  pharmaceutical 
industry.  (Annual  subscription;  6  issues: 
$25.00) 


Antibiotics 

A  new  journal-in-translation,  published  wuth  the  assistance  of  the  following  companies  in 
underwriting  a  portion  of  the  expenses  involved:  Eli  Lilly  and  Co.,  Inc.;  The  Upjohn  Com¬ 
pany;  Bristol  Laboratories,  Inc.;  Chas.  Pfizer  and  Co.,  Inc.  Publication  will  start  with  the 
first  issue  of  1959.  (Annual  subscription;  6  issues:  $25.00) 

cuA^uUutte — it  ,  ,  , 

Soviet  Pharmaceutical  Research  (1949-55) 


Covers  all  aspects  of  Soviet  pharmaceutical 
research.  It  consists  of  important  papers 
taken  from  all  Russian  chemistry  journals 
translated  by  C.  B.  from  1949-55,  and  selected 
by  a  leading  chemist  from  one  of  the  major 
American  drug  companies.  Sections  may  be 
purchased  separately  as  follows: 

I :  Pharmaceutical  Chemistry.  Sections 
are:  Solubility,  Stability,  Ion  Exchange, 
Emulsions,  Suspensions,  Gels,  Miscel¬ 
laneous.  (74  papers,  447  pp.,  $95.00) 


II:  Pharmacognosy.  Sections  are:  Alka¬ 
loids,  Oils,  Glycosides,  Miscellaneous. 

(87  papers,  399  pp.,  $90.00) 

III:  Medicinal  Chemistry.  Sections  are: 
Structure-Activity  Relationships,  Gen¬ 
eral.  (91  papers,  556  pp.,  $100.00) 

The  Complete  Collection:  252  papers, 
1,402  pp.,  $200.00.  (Individual  papers  avail¬ 
able  at  $7.50  each.  Write  for  free  Table  of 
Contents.) 


All  translations  by  bilingual  scientists.  Books  and  journals  staple-bound  in  durable  paper 
covers.  Text  includes  all  tabular  material,  diagrams  and  photographs  integral  with  the  text, 
and  are  clearly  reproduced  by  multilith  process  from  IBM  “cold  type.”  Write  for  free  catalog. 


CONSULTANTS  BUREAU,  INC. 

227  W.  17th  St.,  NEW  YORK  11,  N.Y. 
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FROM  MACMILLAN 


Coming  Spring  1 959 


COLLEGE  ZOOLOGY 

Seventh  Edition  by  KARL  A.  STILES,  Michigan  State  University 

The  Seventh  Edition  of  Hegner  and  Stiles'  outstanding  beginning 
text  is  completely  up  to  date  in  material  and  terminology.  Some  new 
features:  emphasis  on  communities  and  populations  in  the  section 
on  ecology;  a  balanced  treatment  of  morphologic  and  physiologic 
approaches;  a  revision  of  summaries  of  classifications;  inclusion  of 
recent  discoveries  in  genetics,  with  information  on  blood  groups  and 
fall  out;  new  sections  on  enzymes,  vitamins  and  hormones;  and  a 
glossary  of  nearly  900  terms.  Over  1000  superior  illustrations. 

GENERAL  BIOLOGY 

Fifth  Edition  by  JAMES  W.  MAYOR 

Rewritten  to  include  recent  biological  findings,  this  edition  stresses 
new  developments  in  cell  physiology,  photosynthesis,  ecology  and 
evolution.  The  order  in  which  the  material  is  presented  follows  the 
logical  development  of  the  subject  and  facilitates  a  close  correlation 
between  laboratory  and  classroom  work.  The  section  on  chemistry 
is  somewhat  curtailed  in  this  edition.  Some  new  illustrations. 

FUNDAMENTALS  OF  PLANT  PHYSIOLOGY 

By  JAMES  F.  FERRY,  Life  Sciences  Editor,  McGraw-Hill  Encyclo¬ 
pedia  of  Science  and  Technology,  and  HENRY  S.  WARD,  Jr., 
Alabama  Polytechnic  Institute 

Designed  for  undergraduates  with  little  background  in  chemistry, 
this  text  presents  the  fundamental  principles  of  plant  physiology. 
The  student  is  first  acquainted  with  the  living  cell;  later  chapters 
discuss  such  topics  as  water  relations  and  mineral  nutrition,  with 
each  topic  treated  in  equal  detail.  References  to  Kramer,  Thimann 
and  Went  document  the  work.  Illustrated. 


AN  INTRODUCTION  TO  THE  BEHAVIOR 
OF  INVERTEBRATES 

By  J.  D.  CARTIIY,  Queen  Mary  College,  London 

Incorporating  original  work,  this  is  the  first  book  to  give  a 
general  picture  of  recent  advances  of  our  knowledge  of 
invertebrate  behavior. 

January  1959,  $8.00 


60  FIFTH  AVENUE,  NEW  YORK  11,  N.  Y. 


This  man  has  an  electrifying  job 


Every  day,  this  technician  sends  thousands  of 
tiny  electric  shocks  through  containers  of  ciga¬ 
rette  tobacco.  This  unique  “shock  test”  is  a  devel¬ 
opment  of  the  Research  Laboratory  of  The 
American  Tobacco  Company. 

The  shocks  are  registered  on  a  meter  (above) 
which  measures  the  electrical  conductivity  of  the 
tobacco.  Since  conductivity  varies  with  the 
amount  of  moisture  present,  the  test  actually  re¬ 
veals  the  tobacco’s  moisture  content. 


This  moisture  check  is  one  way  of  guarding 
the  taste  of  our  cigarettes.  Too  much  moisture 
can  make  a  cigarette  burn  too  slow,  taste  flat. 
Too  little  can  make  it  burn  too  fast,  also  spoiling 
the  taste.  So  this  test,  like  dozens  of  others,  is 
repeated  thousands  of  times  each  year  in  our 
factories. 

It’s  one  more  way  The  American  Tobacco 
Company  uses  its  54  years  of  experience  with 
tobacco  to  produce  cigarettes  of  matchless  quality. 


LUCKY  STRIKE*  PALL  MALL  •HIT  PARADE  •  HERBERT  TAREYTON  •  DUAL  FILTER  TAREYTDN 
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